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Maintenance (see Maintenance, Loco- 
motive) 
Performance, British 


ity (Mech. Юу.)................... 
Locomotive water conditioner, Wilson Engr. 
OS Dic "ege ies suere EEEIEE CR 
Locomotives 
Construction (Mec. Div.)......... 286, 


Diesel-electric 
3,600-hp. (А. T. & S. Е.) 


1935—GENERAL INDEX (Continued) 


Fast run with old locomotive. ......... 
Locomotive 2.8-2 t 


ng runs. B. & O. Diesel locomotive.... 
"Lord Baltimore" 4-6-2 locomotive (B. & 
Louisville & Nashville 
Device for handling truck work....... 
Ladder testing device................. 
Lubricating devices 
or bell ringer, Frank L. Staley...... 


Mech. Div. «coe rre 
Lubrication Products Co., Journal-box lubri- 

cator ............. terere ЕССЕ 
Lubricator testing device (C. R. I. & P.).. 
Lucas boring mill, machining locomotive 


tures in railway service.... 
LunkenBetmer Со., Renewabl 
zles 


Macer journal-bearing protector, Lewis Bult 
& Nut 
Machine shop. Well.equipped. а necessary 


adiunct (Canadian Ry. Club)........... 
Machine Tool Show.................. 323 
Machine tools u А 

Boring, drilling and milling machine. 


Giddings & Lewis Machine Tool Co.... 
Drilling machines А 
Radial, Cincinnati-Bickford. cuts timc 
on locomotive parts (T. V... 
Radial East speed. Cincinnati- Bickford 


Lathes 
Turret, Saddle type, Jones & Lamsor 
Machine Co. : 
Universal turret, Warner & Swasey М 
Message to railroad industry, by Негтап 
H. Lind 


Machine Tools—Continued 
Milling machine, Spindle, Ingersoll-Milling 


Machine Co. у. зи ш Кн кеу». 
Obsolete ............... 2428, 304$, 3528, 
Purchases in 1934....... mop 

Machining 


364, 440, 
Valves and fittings, Water-column (A. 
T S. F. 


Mallory, W. V.. greaser. 
Management. Railway, by L. D. Freeman.. 
Man-power, New, needed....... 428, 3508, 


Makers' Assn.) 
Material handling eauipment 
Trucks, Hylift, Baker-Raulang Co.. 
Wagon, Oxyacetylene, Portable...... 
McAllister, L. P., Modern materials 
high-pressure boilers 
McConville. H. A., Device for handling 
trück work iili sr pe tr rhet 


Miner........... ss. 


Micro Corp., 
cylinders... eere 1*. 
Middleton, С. M.. Leadership First, Special- 
ized Training Second? 
Milling cutters with Zee lock faces, Inger- 
soll Milling Machine Со................ 
Milling locomotive frames (C. B. & 
Milling machines (see Machine Tools) 
Mills, End, Zee-lock, Ingersoll Milling Ma- 
chine Co. x 
Miner coupler lock yoke............. 205*, 
*Missouri"—the mule that wrecked the train, 
by J. H. Johnson........... fet ue 
Missouri-Kansas-Texas, Mechanical depart- 
ment performance in 1934............... 
Missouri Pacific » 
Boilers, Stayed (Mech. Div.)......... 
Manufacturing grain doors...........- 
Moor, H. H., Maintenance of Diesel engine 
cylinders ....... ОСЕННЕЕ 31°, 
Morton Manufacturing Co., Keyway cutter 
at slotting machine . Di T. punt 
Motive power requirements for hi 
trains, by G. I. Wright and P. A. McGee 
Motor-carrier competition 
Mt. Vernon Car Mfg. Co 
steel box ca 
Mule that wrec 
son 


National Machine rum Builders’ exposition. 
York Central y 

New dera, stayed (Mech. Div.)......... 
Become N. Y C. System. ........... Fons 
Wind tunnel tests of passenger trains 

(New York University) ......... se 

New York, New Haven & Hartford 
Coaches, Streamline ў 
"Comet" streamlined train 

New York Railroad Club (see Clubs and As- 

sociations) : 

New York University 
Streamlining course . 
Wind tunnel tests of passenger trains 

Norfolk & Western, Stayed boilers (Mech. 


North Coast Ltd. cars to be modernized 
Northwest car Men's Association (see Clubs 
and Associations) |. К : 
Nozzles, Renewable disc air, Lunkenheimer 
Co. 


One engine too ia by Walt Wyrce...... 
Oxyacetylene plant for dismantling equip- 
ment (C. M. St. P. & Р.).............. 


P 


Pack, А. G., гейгез..................3681, 
Painting, Passenger car 
А. 5. T. M. paper, by A. M. Johnsen 


Color in cars, by R. H. Hookway...... 


Sandblasting (Il. Cen.).............. 
Paterson, P. C., Locomotive axle failures and 
whecl.press б(з_.................. EERE 
Patterson, Ta urges "arch- bar “truck 


elimination ....... 
Pennsylvania 
Air brake shop at Pitcairn. 
Air-pump work, Tools for. 
Compressor, Air, repairs... 
Hose, Repairing, at itcairn. 397*; 
Locomotive 5371, 
rods on 
Valve, Distributing. ‘and. feed, Repairs. . 
Valve, Triple, гераїтз................. 
Phòtóelastic study axle press- ней mem- 
bers (Timken Roller Bearing Co.)...... 
Pilots, Locomotive, All-welded КШ. Cen.).. 
Pipe, Steam, casing, Reid...... s 
Pistons, Internal combustion-engine, "Machin- 
ing (C. R. P.) 
Pitting of Sonde steel in naval applications 
Pittsburgh & West Virginia, 2-6-6-4 type 
lncomotives „е cc here tne ss 
Plywood with resin glue binder, Harbor Piy- 
wood ne Vinci se 
Porter, H Swivel мей bolt cutter. 
ed S id 6 e se type loco- 


4321, 
Timken roller- bearing 


Swasey Dy iid aie bes ee pea РРР š 
Press, Straightening, Hannifin "Mfg. Co.. 


Pressed Steel Car Co., Cor-Ten steel hop- 
Wer af cds ek v a Rudi vp Sede E 
Prices for labor 'and "materials (Mech. Div.) 
Profits from scrapping equipment.. * . 
Promotions : Lr derbi first— Specialized 
Ni second?, . M. Middleton.. 
Publi, Take the, m your confidence.... 


Pullman-Standard Car Mfg. Co. 
Box cár, Cor.Ten steci, Welded...... 
Streamline units, Two-car articulated. * s 


Painting passenger сага, by А . John- 
аа Bre ica e ALS E verto ка s 434, 

Purdue “University, Diesel engines and trans- 
missions for railroad service.......... я 


W. A. loans........ E a eames apa s 


Q 


Ücestions and answers 
Diesel locomotives ....... 
Steam locomotive design апі mainte- 
nance ........ EREE UN Rara 364, 440, 


Racks (see Shop Kinks) 

“Rail Bus," Norfolk Southern............. 
Rail Oddities, Marinac’s. -353%, 3928. 3951, 
Rail motor cars (see also Trains, High-Speed) 

Norfolk Southern “Rail Bus"......... 


Чеге. 1934 


ung жө Ла Ей ж ЖУ hh hn 


řed steam-pipe casing, Lima Locomotive 

Works Mettre mer е6 

qais, Air-brake (Pennsylvania) 
Compressor fepalrs- еа ла 
-quipment and facilities for, at Pitcairn 
Hose repairs .......... ...397*. 4321, 
Pump, Special tools for......... ae 
Valves, "Triple РИИ А 

А Valves, Distributing and feed........ s 

heirs. car 

Freight 


Box and gondola (111, Cen.) 
Box and gondola, at N. Springfield, (St. 
. 250*, 


Plating. 
brake beam 


* Illustrated article; $ editorial; 
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441* 
456* 


136* 
505t 


136° 
51 

Asso- 

502$ 
58 


dide 


Repairs, Locomotive 
At Oelwein (C. С. №.).............. 
Costs of, Сотрагаіте................ 
Repairs, Wheel 
Eliminating oil marks from Babe: uds 
Wheel centers (C. BS eee 
Research Advisory Board, . W. Wallace 
Research, Locomotive axle (Timken Roller 
Bearing Со.) .......... OA S RP Rd 
Reverse gear Aste Ge зеаг, Reverse) 
Richmond, Fredericksburg & Potomac, Loco- 
motive "lange greaser........ 
Rivet heaters (see Heaters, Rivet) 


Robinson, David, Factors which influence 

car-wheel turning ..................... 
Rods, Соппесиш; Al Aluminum — Stress distri- 

bution in (A эм) EO PDC 
Rolling stock, Electric (Mech. Div.)..... . 
Rules, Code of locomotive (Mech. Div.)... 
Rules, Loading (Mech. їу.)............ Р 


Russian 4-14-4 t ieee tive, by А 
Babenko oes By R 


Safety 
And high speed..... 
Appliances (Mech. Div: Jesoes scc ues 
Loophole, by T. B. Aldridge, Jr.. MED 
Report (Gen. Foremen's Assn.).. 
St. Louis-San Francisco 
Box and gondola car repairs......250*, 


Sleeper-buffet-coach cars ............. 
Salaries, Enginehouse foremen's, compared.. 
Sandblasting a passenger car (Ill. Cen.).... 
Savings 

Grinding operations in railroad QUUD > 

Rivet heater, Low-pressure (I. C.)..... 

Time 
With milling machines (L. V.)....... > 
With surface grinders...... we 


With radial drills (L. V.)... 
Scales, Sectional, for weighing locomotives 


Scrapping са cars and locomotives at Dubuque d 
P. & Р.) 


» St. . 
Е equipment. Profits from...... 
iae Self-tapping, Shakeproof Lock Wash- 
Shakeproof. тоск’ Washer с Self-tapping 

screw „зоо ж ttn ng 
Sharpening machine, Cutter and оо, Сїп- 
cinnati Milling Machine Co............. 
Shears. Portable. for sheet metal, "Stanley 
Electric Tool Div. lese 
Shiver, W. Non-standard material paid 
for by car Pie Wes reae Mu Ma t lm ааа 
Shock absorbers, Houdaille................ 
Shop, Air Brake, at Pitcairn (Penn.)...... 
Shop crafts labor union problems.......... 
Shop equipment, Modern, needed 
Shop kinks 
Air lines, Frozen. Eliminating......... 
Bins, Supply, Portable, for repair track. 
Chucking iig for turning Duplex packing 
rings (C. & М. W.) 
Container for scrap journal bearings.. 
Devices for 
handling truck work (L. & N.)...... 
removing and reapplying main woes 
Door cushion, Anti-pinch (C., B. & Q.). 
Eccentric cranks, Applying and renipving 


Fixtures. Holding. for machining internal- 
combustion-engine pistons (C... R. T. 
A MNT 

| Gage for 
checking locomotive rail clearance..... 
length of staybolts............ esses 
looks, Sway, Securing, in auto box cars 

Jig for 
drilling internal- eombaston: -engine cylin- 

der heads (C. R. & P)... 
repairing sieut and feed valves 
(Penn) ........ cee eens E DEOR ex 

Ladder testing device (L. & N)........ 

Lagging application ................... 

Rack for 
freight-car triple уайуез............... 
smithshop dies ...................... 
testing air compressors and feedwater 

pumps (C. R. T. pO s vies 


Testing. device, Lubricator (C. 
Tools, Special. for air-pump work (Penn) 
V-belt S Applying er PU 
Vise table and engine-report holder (C. К, 
De o us aden atte vn кайын v tre eie 
Wagon, Oxyacetylene, 
Меш; Cylinder. and ae (Hl Cen- 
al) wid EO ан о aree SR RU gd 
wheel lifting bar (C. B. & 0.). 
Wheel stick. for car and wheel shop: 


Shops, Car 
Freight. at Centralia (Ill. Cen.) 
Passenger, Problems of....... 
Value of, by L. D. Freeman.. 
Shops, Locomotive 


з. W. at Oelwein 
Хае of, by L. D. Freeman 
Skilled workers needed........ 2428, 


Smoke abatement ..................... 
Smokebox with  Kylchap ‘exhaust system 
(London & North Eastern)......... 


Southern and Southwestern Railway Club 
(see Clubs and Associations) 
Specifications for materials (Mech. Div.)... 
Speed 
British schedules and locomotive per- 


formance ......... Ьо ана 
Сегтапу increases .................. 
High, and ва{е!у..................... 
Weight and horsepower............. а 
Train, in теёгоѕресё................ 
Spraying, Metal: Ап economical process 


Div НТЛ 
ыу “Frank L., Lubricating “device | for 
bell ringer 
Stanley Works 
Shears, Portable, for sheet metal. Site 
Grinders, Bench and pedesta 
саупае. sare Pos 
team pipe (see Pipe 
Steels 
Alloy, in car construction........ we 
fot m h-pressure boilers, by 
Allister ............. 
Stainless. Pitting of, in naval “applica- 
tions .,......... ex 
Stevenson, H., Comments from a 
locomotive foreman ........ 
Stewart, C. D., Air brakes and entomology 
Storing locomotives, Code of rules to govern 
(Mech. Div.) ......... HM 
Stout Impact Recorder Co., Impact "recorder 


Streamlining 
Air resistance, Vu ee 238, 
course, М. Y. U.............. efe 
Influence of. and "light weight "Ry. 
Club of Pittsburgh)............... 
passenger t trains, by G. W. DeBell and 
ipetz "D GI 
The Comet (New Haven) HER 
Stress distribution in aluminum connect: 
ing rods, by R. L. Templin.......... 
Supply car, "Portable, for repair track. 
Swiss railroads light-weight car........... 
Symington oe Tightening contour lines of 
couplers (Mech. Div.).............. 
T 
Take the pelle into your confidence. .... " 
Templin, L.. Stress distribution in alumi- 


num connecting rods 
Tests 

А. А. R. steel: sheathed, wood- lined box 

саг .. n 

Air brake, | "Highispeed, “by "Jos. СЄ; 

McCune ............... 

Aluminum connecting rods, Stress dis- 

tribution in, bv R. Templin...... 

Axe. Fatigue (Timken Roller Bearing 


Diesel engine cylinder. | Micro Corp... 
Nor. Pac. locomotive 2626 (Timken).. 
Wind-tunnel, of passenger trains, New 
York University 
Testing air-brake hose at Piteairn (без) 


Testing device. Lubricator (С. & P.) 
Threading machines 1 
Holdin and  centering attachment; 
Landis Machine Ca......... Mise 
Timing attachment for, Landis ` Ma- 
chine (Co. ........................ 


Landis Machine 
Timken Roller Bearing Co U 
Driving boxes on Burlington locomo- 
tives 


with alining 1 fixture, 


Locomotive axle failures and wheel. 
Dress fits. оаа 
Roller bearing locomotive overhauled 
(Nor. Pac) ........ : 
Roller-bearing rods оп ` Pennsylvania 

locomotive 5371 _............... 


Tires, Driving and trailer (Mech. Div)... 
Tires, Locomotive (see Wheels. Locomotive) 


Tool bits. Cutting. O. K. Tool Co........ 
Tool, Inserted, Serrated shank. G orham 
"Tool: o A NER SAPE CERA 


Trame densitv. Electrification and (N. Y. 


. Club)....... "E ые аа 
High-speed 


Trains, 
3. & O. aluminum and Cor- Ten steel. 


Bb. & M.M. C. “Flying Yankee"...... 
C. & E W. “400”............ .37t, 
C. B. & Q. Twin Zephyrs ............ 
C. M. St. P. & P. "Hiawatha"..232*, 
Future: Pct weight and horsepower 
G. Rebel”... жуыну нез 
London & North Stern's Silver 
ubilee ....... 
N. Y.. N. H. 
Orders, 1934 
Union Pacific 
"City of Portland" 


Sidelights on, by A. H. Fetters... 


Winton two-car unit. with 3600-һр 
Diesel-elec. locomotive .............. 
Traveling Engineers meeting.............. 


+ short, non-illustrated article or note; f communication. 


107$ 


6 


Trucks, Arch-bar 


Dangers тобаа PPP 
Elimination of, urged by W. J. Patter- 

ЖОП. eg ves uae OPE LAE ES GUI DO E ds 
failuté&, E E e i ena e eT ES 
Time for retirement of, extended...... 
Precautions needed with.............. 

Trucks, Car 

Light-weight (Mech. Div): asocia 


Repairing (Ill. Cen. 
Trucks, Shop (see Material Handling Equip- 
ment) 


U 


Unemployment, Technological ............ 
Union leaders: By what authority do they 
зреа р-а ааа casted АД; 

Union Pacific 
Articulated train, Seven-unit, City of 
Portland еа а аа 
Streamline trains, Sidelights оп, by 
He Retterà roce изда sate 

V 

V-belt fasteners, Applying ........... C 
alve, Drain, Springless automatic, Wilson 
ngineering «Corps: i.i шундук» 


brake 
Valves and fittings. Water-column, Maintain- 

ing (A. T. & S. F. А 
Valves, Distributing and feed, Repairing 

(Penn.) 


жаккы E 0*, 228*, 
Vise table and engine-report holder (C. R. 
I. & РД 


Wagon, Shop (see Material Handling 
Equipment) 
Wallace, L. W., director of equipment re- 
ЖЕАТС Оззи Л ЛДЫ ОЛКЕ в 
Walt Wyre 
No more engine failures............. 
One engine too many................ 
“Pound Foolish” ..................... 
Warner & Swasey Co. 
Cutting-speed pre-selector ............ 
the Universal turret ............... 
Wasp excluders .................. 94*, 
ater, conditioner, Locomotive, | Wilson 
Engineering Corp. .................... 


Waukesha Motor Co 
tem 


: 58. 

Weight, Locomotive, distribution and center 
of gravity (Mech. Div.) 

Weight reduction 


ice. by E. J. Charlton................. 
Welding 
cylinder head, back ................. 


eels, Car 
eccentricity of, Determining, by W. E 
JGERY, уздж УБТ heat mena ME ETE 
Lifting bar for (C. B. & O.)......... 
repairs (see Repairs, Wheel) 
eport on (Mech. Div.)............. 
Stick for ........ DOE ME AM 
turning, by David Robinson.......... 


Wheels. Locomotive 
Driving, p pplving tires to (A. T. & 
, Wheel:center repair job (C. B. & O.).. 
Whiting Corp., Drop table for streamlined 
ЕРО отура ооа es A ы. 
Williams, Е. 


passenger trains by 
LADEN. улаан 


Wrought iron (see Iron. Wrought) s 
Wyre, Walt (see Walt Wyre) 


* Illustrated article; $ editorial; f short, non-illustrated 
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Y 


Young, Arthur H., awarded Gantt, medal.. 
Young, Locomotive tractive force 


SE ub ios SEE ..... 138%, 


Zephyrs | (see Chicago, Burlington & 


Quincy) 


SUPPLY TRADE NOTES 


American 
American 
American 
American 
American 
American Steel 

Ames, Harry O. 
Anderson, I. Н. 
Anderson, J. S. 
Angell, R. G. 
Apex Tool & 


Foundries 


oseph M. 


William 
Bird-Archer Co. 
Blackwood, S. H. 
Boe, Harrv F. 
Booss, F. 


Buhl Sons Co. 
Bullard Co. 
Burden Iron Co. 
Burnett, L. H. 
Burnett, Muscoe 
Rush, Frank V. 
Byers, A. 


Cap REPE TE 


erry, spores HER UHR 
Chicago Railway Equipment Co. 
Chiles, Frank E э, inane ылды 
Clark, Bonnell W. ..................... 
Clingman; «(Carl Si ааа 
Collins, Edward M. ...................... 
Colorado Fuel '& Iron Co. 
Colpitts, Walter ................... 
Consolidated Ashcroft Hancock Co 

оске, Perey E 
Coolidge; Сб Seed wore e RTL 
Cornish, John _........... 
Corrigan, William Е. 
Corrigan, McKinney Steel Co 

`огѕоп, Robert, Jr. 
Crawford, George Gordon 
Curry, David M. ............ 
Curtin-Howe Corp. ............ 


Dearborn Chemical Co. 
Delaware Tool Steel 
Detroit Graphite Co. 
DeVilbiss Co. ...... 
Dooling, Thomas H. 


Edgecomb Steel Corp. 
Fdgewater Steel Co. . 
Ehret Magnesia Mfg. Co. 
Electric Service Supplies 


Co. 
Electric Storage Battery Co. 


„Жаб сө 124, 
Electro-Chemical Engineering Corp. 
Electro-Motive Corp. 
Evans, Keith J. 
Ewald Iron Co. ..... Sii 1/9 chara e C Via e T ETE T 124, 
Ex-Cell-O Aircraft & Tool Corp. 


265% 
265% 


—тш 


ames R. 
т р. 


К. 
Fuller, Е. M. 


Gansman; He Non ss ег рте КЫЙЛА 
Garceau, John S. 

Gardner, M. L. 
Gardner, R. H. 
Garlock Packing Co. : : 
General American Transportation. Согр..... 
General Reíractories Co. 
George, W 
Gibbs, 


Cai o sib ia. dence Pepe e nies 


Gould Storage Battery Co. ...... 124, 267, 


Gradolph, W. F. : 

raham-White Sander Co. ............214, 
Green, Harry 
Greene, R. A. 


Hale, У . 
Hammond, William J. 
Hanna, Blair C. 
Hanrahan: Ge M. «ауели зс tae’ 
Hansen, C. T. ..... жыз a ATIS VIR 
Harbison-Walker Refractories Co. 
Harnischfeger Corp. 
Harper, F. C. ...... 
Harrigin, H. C. ... 
Harris, M. E. 
Haskell, H. J. 
Hauck, W. A. 
Heckman, Wm. H. 
Heffron, Arthur D. 


Mil, Erle С. 
Hinten Je RoC Сазанова 
Hitchings, L. K. 
Hollup Corp. Sale 
Holtermann, 

Hostettler, F. E. 


Illinois Railway Equipment Co. .......... 
Illinois. Steel. Có. 125... 92. а 83*, 
d Steel Co. 413, 446, 
Nickel VCO) eade REA 


Inland $ 
International 


Jenkins Co. Geo. О. 
Johns- Manville. Sales Corp. 


Kaimer, J. C. 
Karpen, S.. 

Keeler, J. Е........ 
Kelvinator Corp. 
Kimball, G. Cook 
Kirtley, George .. 
Klasing Car Brake Co. 


Lareau, N. ..... 
Learned, C. G. 

Lehmann, John S 
Liebich, Frank 
Lima, Locomotive Works 
Litik:Belt (Có. sessen Ад CORN 
Livingston, F. A. 
Long, John E. 
Long, W..S. vcd aca: NE ET ERES OE T EE 
Lose, J. E. 
Lukens Steel 


Co. ...39, 124, 168, 214, 215, 


Manuel, D. R. 
McGillis, T. D. 
McIntosh 


Miller Steel 
Milnes, 


Morris, William S. 
Morrow, E. 
Mulholand, 

Munch, A. E., 
Myers, Bryant 


National Copper Paint Co. 
National Malleable & Steel Castings Corp. 


imn c 
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Nicol, George A., }т._.................. 125* West Disinfecting Co. .................... 520 Elmer, William .................. ees +» 522° 
Sial, coats Diu Corp VOR СЕЙ enm ҖЕ 521 Westinghouse АТ Brake Co............... 83* English, Walter M. .................... s. 126* 
ЗАРН раи аа оао ЕТ 169 Westinghouse Elec. & Mfg. Co. ..267, 369, 448 Eyerley, William S. `.................. 170, 216 
29 d Westinghouse Electric International Co... antes Pate H Hu ХЭР 
УУРА e 267 estinghouse Electric Supp О... eather, а Pret УАК н sea RUE els ese 
бе [^ Ru рие ›...447, 31 Weston, William B. Ge >, E AR CE did 168 Finberg; He A. аваа 369 
Оон, E B: ceci ee emer erat 39 White, C. M. ........ ааа aM T 447 Flowers, A. Ј.С 486 
"Lun; AJ. else tora teles seinen 215 Wigney, Horace M. ................ 267 Бох, Е. V. геа оого iere tea 40 
eed Thomas, Јо 125 Wikander, О. Е. ....................... 521* 

" YH ? ERN AR OT 520 Wilkerson, B. C. ...................... 446 Hall, MOM 449* 
aq cc UU Willard, Ġ George Тылы уле S 19 Hassen J G SS 449, 485", 522, 
Railrc son, C. ausbach, E. J. i... etr erre 
Oxweld Railroad Service Co. Wolfe, Charles J. Hawkins, T. M. OOOI 170 
& M. Co. Sere res ei eR Woodward Co. .. igdon, George W. ..................... 486 
5 e ВЛЕ О A pu Working, Robert J. Huffman, Н. C. мыл шуш сиу КЕРБЕЗ 369 
Pae, Robert Treat : Worthington Co. 3 Hurley, I EE Н НЕН ЫНЫН ЕДЫ 414* 
ParCar Corp. Worthington Р Pump & Мас nery Corp. .... Hyslop, Н. „аура oce Кажы 370 

Bor, RJ. Poele tese er Cave i e ON OS 
end Co S > ved : Henry cffery, TMA T. pbi 
лаин, Young Radiator Co ie onc HR 449 
Ü D oungstown eet ube Co. 216 
Platten, J. Homer Youngstown Steel Door Co. тре» PJ; 
Poet Locomotive . Keillor, S. E. 40 
0l ertet rct nn, . . , 

" Kell P. 170 
Pepe < Henry- E: OBITUARIES Kelly, Willian 369 
Pos ET E Adams, Edward M. King, B. C. 414 
Prosser, Thomas, & Son : воа, мага М 
Pullman-Standard Саг Mfg. Co. Beek Herbert 1 т Н d Lógan, ].-H.- v.s de dec каз бу 370 

Burgham, Maurice L. Looney, A. Гл cect eee nn 216 
Railway Materials Corp. ................ Champion, David J. 
Railway Metal Products Co. Chandler, J. W. ................. уу... Marinex, 5їхїо_......................... 414* 
Ralston Steel ae Co. Clore, Ralph Н. ........................ 1 Matthews, Е. B. ........................ 216 
Raps, John Coffin, Joel S. ..... Oe XD ha SR be deco McGuinness, А ЕЕ 170 
Rawle, E. Р. Crofft, Chester А........................ McKinnon, J. №. ...................... . 170 
Казр Co. Inc. DeLong, Frederic T...................... Mitchell, F. K. ..................... ces 522 
Reading Iron Es Downs, William ........................ 484 Morrow, M. B. ..................... `.... 369 
Reeder, E. Doyle, Nicholas А........................ 448 
Republic Steel” Corp Gass, Howard К. ....................... 126 Naylor, У.В... анана 370%, 414 
Ressler, T. Gillahan, W. E. ]........................ 267 North, James W. ....................... 40 
hoe. C. Н. Green George H. ........................ 521 
Rice, Н. M. * Haring, Ellsworth ...................... 126 Olson, Theodore ........................ 40 
Richardson, H. D. Hatch, Frank A. ........................ 485 O'Meara, John W. .................. 450, 486* 
Rebinson, Charles R. . Hen » (Alexander СИИИ РИ .. 485° 
Roche, Wm. P. ................ . Hood, Могкап....................... 84 Pyle, Howard .......................... 170 
Кокке], Braman S. ................... Наше, rin На аан 448 
Rech Frank P. б Hyanes, m АРУСЕ epi m 413 Rau, A КТО И SEE 10 
жо, 6. ДИАНЕ efferies, Lg jniIi4 lebe. 413 aymond, D. M. ........................ 2 
Ryerson, Jos. T., & Son .............. Терак Alba BI аса ире: 84* Reynolds, Clarence. E E A N 84 
ЭКЮ: CAE LA 2 Rin eorge iliam ................... 485 
Safety Car Heating & Lighting Co. .... 168 Keele, бере К. Sivan area еерее ЗИ ji : 
Safety Pefrigeration, Inc. ................ 267 Law, B. Ne Seven аар шы 126 Schoppert, Oscar М...................... 449 
St. Louis Car Co. .................... 331 on, Tracy уулы Уе чылыы ЛУ Калыш 267 Sheddon, 6..1. isi iad nde ce se ds eus 40 
Sauer, Herbert E, ..................... 267 D Ilvain, Edward Morton 215 Smith, Н. M. ONIN 522 
Sdover, Newton P. .................... 267 Monroe. James 267 Stinson, ТЕА vogue anenore ib terree 84 
SKF, Industries, Ine oo E E 124 ibbe, George .. 215 
Smith, Js Н. РРР ИИ 520 Reid, William L 169*. “Trout, Wi; а... ааа 126 
Suvdet,, A. Нә Loci esee lea aie wees va os 267 Runnells, Clive 448 
Snyder, George Н. ...................... 447 Ryan, M. Frank . 125 Vanhook, W. C 522 
Sxey.Vacuum Oil Co. ................. 214 Sanford. William 448 
Sparks, Hunes ......................... 214 Slate, Geor e oux 449* Walker, W. .... 84 
зын Coupler Со. ................... 447 Smith. Еу 331 Warmack; Sam 486* 
d Oil Co. of N. J. .............. 214 e: W. Н. 215 Warne, С. 370 
Mir Railway Equipment Co. ...... 520 Spear, Grant Warren . 169 Warnecke, T Oe: 370 
tandard Steel Car Corp. ................ 82 Symons, Francis E. . . 126* Willis, 486 
Standard Stoker Co........... 82, 125, 168, 331 Talty, John A. ....... . 215 
Stel and Tubes, Inc. .................... 448 Turner, Robert Tifft ........ . 521 Yoerg, Henry 369 
Sed Products Со._...................... 39. Walsh, William F. ....................- 169 
Stewart, Carlton D. ................... 83° Whalen, Daniel Vir tee ser pa eiiis Vea Ri 215 
Sallivan, F. Уў._...................... 214 Whitin John Hil ..................... 215 
Sullivan, L. С. ........ teens 125 Witt, du QURE ea Cue VERE 413, 449* 
Sclivan’ Machinery Co. .................. 267 Wyman, Abi ipsus duo ОНЫ КЫА 521 
Superheater CO. ......................... 484 
PERSONAL MENTION Atterbury, 
Thorp, George G. eggs, H. 
Thwing-Albert Instrument Co. Abell, Roy F. Caswell, H. C. 
Ilman, John К. Alexander, W. Crawford, Robert D. 
144, " па В. Allan, Н. ip? Davis, G: с, 
Terrel оре ......................... Atterbur. еп. W. W. cee eee ee eee ue yson, C. 
TZ R: Railway Equipment Co. ustin, ES Groves, James R. 


Hibbits, Frank N. 

[шш Drawn Steel Co. ................ 484 Baker., P.. Hurley. J. 
ium Metal Producta Co. ell oer ses 520 Ball E. E . Kyle, C. 
Usion Spring & Co. ..... ... 447 Becker, E. ..... Lentz, John S. 
United tates Rater "Products, Inc. ....39, 331 Berry, Wesley B McQuade 
United States Steel Corp. ...... S. 331, 448 — Bowie, E. Moody, Willi 

Brown, F. Oakley, Fre 
үш de та Poa Ge a . Budwell, Walter . 40 Pieces Frederik" I. 
P ri. c David P 449, 485* Poole, Adam 
за Sweringen, С. N? 2 arey, Da EE А *  Rasbridge, R. 
aor Саг Heatin Саен» vun iss VETT M Me dia Prou ДУЗ 449, “eae Reinhold, Edgar. Van Court 
Yemilion Malleable ` Colville, Alexander B. ............... 170, 216 Schindeldecker, оке н. 
‘eo Ry. Equipment Co. .... Z Cover, Howell Т РИАЕТ) Shepherd, Frank 
Side : Covers Howell омеаи 440 Stewart, Thomas R. i 
tads, Fr sere T E R У 3 TES QUI. ik wae дене emple. L. E. wo. eee ccc ce cece eens . 332 
tah, W, Eod iem 124, 168.  Cushing E. С. Р. ..................... A^ van Why. СВАЕ Ho ee 126 
y» Thomas T. .................... 39 Daly, M. A. ........ Wright, George S. ...................... 126 
ut, Herbert Je ....................... 447 Dobson, Fulton Lyon . Young, C. B. ино 332 
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THE LIMA “А-1” 


WAS THE DADDY OF THEM ALL 


In the November 17th issue of the Railway Age there appeared a 
table showing that 298 locomotives of the 2-8-4 type had been built 
since 1995. 


To this list should be added the LIMA "A-1" which was later sold to 
the Illinois Central Railroad. 


"A-1" was the first of this type of locomotive ever built and it was 
designed and built by the Lima Locomotive Works, Incorporated at their 
own expense. 


Since the ““A-1" was brought out, the same principles of Super-Power 
design have been embodied in a great many types other than the 2-8-4, 
thus enabling the Railroads to move more traffic at greater speeds but with 
a reduction in fuel and maintenance expense, thereby increasing their 
revenue. 


Super-Power Locomotives will increase your revenue. 


Railway 
Mechanical Engineer 


Founded in 1832 as the American Rail-Road Journal 


January - 1935 


General Purpose 4-8-4 Type 
Locomotives for D. L. & W. 


HE American Locomotive Company is now com- 

pleting delivery of 20 locomotives of 4-8-4 type to 
the Delaware, Lackawanna & Western which will be used 
to handle either fast freight or heavy through passenger 
trains between Hoboken, N. J., and Buffalo, N. Y., a 
through run of approximately 400 miles in length. Upon 
completion of delivery of these locomotives the road will 
have a total of 55 locomotives of this general type, all 
of which have been built by the American Locomotive 
Company. 

The first locomotives of this type acquired by the 
Lackawanna were received in 1927 and were designed 
for heavy passenger service. They were numbered from 
1501 to 1505, had 27-in. by 32-in. cylinders, 77-in. 
drivers, carried 250 Ib. steam pressure, weighed 421,000 


Front view of D. L. & W. 4-8-4 type locomotive 


Railway Mechanical Engineer 
JANUARY, 1935 


Twenty more *Pocono Type" 
locomotives now being placed 
in service for either fast freight 
or heavy passenger runs 


lb., and had a rated tractive force of 64,500 lb. А de- 
scription of these locomotives was given in the Railway 
Mechanical Engineer, January, 1928. 

The next lot of 20 locomotives, numbered from 1601 
to 1620, were designed for heavy fast-freight service and 
were received in 1929. They had 28-in. by 32-in. 
cylinder, 70-in. drivers, carried 235 lb. steam pressure, 
weighed 418,000 Ib., and had a rated tractive force of 
71,600 Ib. A description of them was given in the Rail- 
way Mechanical Engineer, August, 1929. 

A third lot, 10 locomotives, numbered from 1621 to 
1630, were delivered in 1932. They were of the same 
general design as the previous lot, but contained several 
improvements in design, including Type E in place of 
Type A superheaters. Their weight was increased to 
429,000 Ib. 

The present lot now being delivered are numbered 
from 1631 to 1650 and, as stated, are intended for 
handling either passenger or freight traffic. They have 
28-in. by 32-in. cylinders, 74-in. drivers, carry 250 Ib. 
steam pressure, have a rated tractive force of 72,000 Ib., 
and weigh 447,000 Ib. 

Comparing these locomotives with previous ones num- 
bered in the 1600 series, it will be noted that by an 
increase in the steam pressure from 235 1b. to 250 Ib. the 
tractive force has been maintained with the same size 
cylinders despite the increase in diameter of the driving 
wheels from 70 in. to 74 in. The suitability of a properly 
designed 4-8-4 locomotive for handling both modern 
fast freight and heavy passenger trains is making the 
type a closer approach to a general purpose locomotive 
than any other type that followed the old American or 
4-4-0 type which 50 years ago was practically the uni- 
versally used wheel arrangement on road engines. 

In designing the new locomotives the Lackawanna has 
followed its customary practice of making detail parts 
as far as possible the same as on previous locomotives, 
but this practice was not permitted to interfere with 
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the inclusion of improvements when they could be made 
with assured advantage. Among some of the most 
noticeable changes in addition to size of drivers and 
the increase in boiler pressure are the adoption of roller 
bearings for all engine truck, trailer truck and driving 
axles; a new design of Boxpok driving wheels; in- 
clusion as integral parts of the locomotive bed casting 
of the air-brake main reservoir, brackets on the front 


Principal Dimensions, Weights and Proportions of the 
D. L. & W. 4-8-4 Type Locomotives 


Railroad... aas ыг реа онен Ре, D. L. & W. 
Bulder 5 ане iste Sa RA RP American Locomotive Со, 
Туре of locomotive: эуез aai Кә e Naro Shade 4-8-4 
Road Nos. ................... ен 1631—1650 
Service oce ое КЕЛЕРИНЕ Meee ai Ее Freight and passenger 
Cylinders, diameter and эїгоКе................. 2—28 in. by 32 in. 
Valve gear, {уре ж теш ути аа неее € Walschaert 
Valves, piston type: 
SIZE. oe swat asic Ga ..12 іп. 
Maximum travel x se 294 Mi. 
Qutside lap ........ Я 9 7/16 іп. 
Exhaust T т, ае ана «is ey he. in. 
Lead. in, full eating consonum gott e CS 14 in. 
Weights in working order: 
On drivers ........35- 52 4o t ее кзз 274,000 Th. 
On front truck io vos Sees nue Rees POTS 79,500 Ib. 
On trailing ечен жазалык десе бела { 43,000 Ib. F. 
2 48,500 lb. К. 
Total еле. sedans | xu a 447,000 Ib. 
Tender аузы. оаа qim AT 3 elo e rara 198 313,000 Ib. 
Wheel bases 
Driviüg. рае eo tnra aver fate Ga a atas 19 ft. 6 in. 
Rigid. sees aiat ia o Hei e Di 3162/9 FARM Od dL T MG 19 ft. 6 in. 
Total engine" o2. ы rer ro are ONT ore 80% 41 ft. 6 in. 
Total engine and ќепдег..................... 86 ft. 8% in. 
Wheels, diameter outside tires: 
DOUG ANE iussa oaa a ces vesci hk OTA wa eeu 74 in. 
Front strike: 2o eese абы К en rosca TIR Graco TH 33 in. 
Trailing, struck О UAI acs asus as f 36 in. F. 
44 in. B. 
Journals, diameter and length: 
Driving, main 12% in 
Driving, others 11% in 
Front truck ...... E 7% in. 
Trailing truck ..... ng euer PI Aja i: ve ar ТҮ 7 "in 
Boiler: 
Type abis eie аа лм Conical con, 
Steam pressure ави senor ecw’ 250 Ib. 
Вена sine s ami9o о воан 185 68) q 5078) ied Soft coal 
Diameter, first ring, inse: oo DESC ORAT 8414 in. 
Firebox, length and мїҺ................... 132 іп. by 96% in. 
Height ‘mud ring to crown sheet, back........ 72% in, 
Height mud ring to crown sheet, frónt zii 92 in. 
Top of grate to lowest ие. ................. 26% in. 
Arch tubes, number and diameter............3—4 in. 
Combustion chamber, 1епдїһ................. 66'/1в in. 
Tubes, number and й!ате{ег................. 82—24 in. 
Flues, number and Ч4їате{ег................. 202—3 in. 
Length over tube ане ўе 
Grate type ...... 
Grate area .... 
Ileating surfaces: 
Firebox and combustion chamber............. 374 sq. ft. 
Arch tübéa. 4854 caa we bx ndo D Copiar qs] ers 27 sq. ft. 
Syphon) хез есета саа e prre dere 95 sq. ft. 
Firebox; total 15.221.206 2 4926 6 9 ewe 496 sq. ft. 
Тие Ыл só fai acero usa TIC RA SIM Rc аа 1,033 sq. ft. 
FIOR © у aca sees soe ih a orn жерл cori o a fa Odone lg NR 3.959 sq. ft. 
Tubes and ДОРУ: ол niv eer s ed 4,992 sq. ft. 
Total evaporative Ea TP a its eae Si HY ЕВ sq. ft. 
Superheating’ "у елее ЫА 2,180 sq. ft. 
Combined evaporative and superheating....... 7,668 sq. ft. 
Special equipment: 
Superbeater oes sea x es AI Os acm oer tese ia .Elesco, Type E 
Feedwater heater (18)..................... . Worthington 
Exhaust steam injector (2).................. Elesco 
БОЕ uoce er EDU Pe RE So RO s Hed .Standard BK 
Tender: 
Style sav КУКЛЫ € alan, Dra HIE yale de pide gri . Rectangular W. B. 
Water capacity 0.0.0... cece cece ene .16,000 ва! 
Fuel capacity =... аак One pins rS : 26 tons 
General data, estimated: 
Rated tractive #огсе........................ 2 000 Ib. 
Speed at 1,000 ft. (piston вреей)........... 41.3 m.p.h. 
Piston speed at 10 т.р.һ................... . 242.1 ft. 


Weight proportions: 
eight on drivers -+ total weight engine.... 61.3 % 
Weight on drivers + tractive force.........- 3.80 
Weight engine = combined heating surface.. 58.3 


Boiler proportions: 


Tractive force + combined heating surface... 9.4 
Tractive force X diameter drivers + combined 
heating surface ........ «eee vor. БУ; 
Combined heating surface -- grate area...... 87 
Firebox heating surface + grate arca....... 5.62 
Firebox heating surface, per cent of evapora- 
tive heating surface...... leen . 9.04 


Superheating surface, per cent of combined heat- 
ing surface а... 28.4 
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Locomotive bed furnished by General Steel Castings Corporation for D. L. & W. 4-8-4 type locomotives 


Special Equipment Applied on D. L. & W. 4-8-4 
Type Locomotives 


Builder Узза нэк СД wk оен American Locomotive Co. 
Engine numbers .....-..- enne 1631—1650 

Air Drakes spie аа en are sanos Westinghouse—8ET 

Air Compressors аео siehe Ranch 2—8YV4 in. cross compound 
Arch; brick 22 ose sos vary e [mace d adt merican—Security 
Bearings, roller, driving axles (18) ..... Timken 

Bearings, roller, driving axles (2) ........ SKF 


Bearings, roller, engine Be 
(18) ср кузу еуен ada ch sata aes T 
Bearings, roller, engine 


Pe POCO OC еа э a Or Le NOE CF 
Bed: locomotive’: 4.250266 ie trac us reat General Steel Casting 
Bell rindét Do. cesses imer io prt ба жэл Transportation Devices 
Blow-off cock: 22552 tas oie site cles, na Ax Wilson, 2-in. 
BoOstef. +з ch vh err es cape баасаа (Not applied—provided for) 
Brakes, drtivér 1212420: beer Ч American—WN5 and BC 
Brakes, tender truck (clasp).............. American Steel Foundry 
Brake: shoés эл» аел але nti American Brake Shoe & Fndry. 
Buffer, radial disosor ssori онерине Franklin— Type D 
Cab windows (clear vision)...........-... Prime 
Cab windshields г.г oraa cass eon bee Adams & Westlake 
Check valves, feedwater heater............ Consolidated Ash. Hancock 
Check valve, їп}есїог..................... Consolidated Ash. Hancock 
Couplers, engine ..................s ees. Gould 
Coupler, tender . ...Gould 
Coupler yoke ... . Gould 
Cylinder cocks ... 1 Eos 
aft gear (locomotive) 
Draft gear (tender)...... inr ell Westinghouse 
Drawbar, engine and tender Unit Safety 
Drifting WAVE: EE anlon 
Feedwater heater (18 Worthington 
Firedoor ...... seese Franklin—Butterfly 
Flexible connections .............. .. Barco 
Fine blower 05061056 sea viene caps nsnm Superior, Type H 
Frame, tender (rectangular, W. B.)....... General Steel Casting 
ЖЕ MEHREREN бөз жәл кР А LIS Waugh—Firebar 
Headlight, COBO. oom Sag alesse ee ae Pyle-National 
Headlight generator ..................... Pyle-National 
Heating equipment, train................. Vapor 
Hinges, smokebox ....................... O'Kadee 
CRIME Westinghouse— Pneuphonic 
Indicator, ЭВФ. cares rh rr inm Electric Tachometer 
Injector, exhaust steam (2)............... Elesco 
Injector, live ѕіеат...................... Consolidated Ash. Hancock 
boxes (tender)................... Symington 
ournal box lids (tender)................. Symington 
MEN SUE EOE ee ase Johns-Manville, 85% magnesia 
ТО-ТО alat 25. os eases ba rem Луй». Barco 
Lubricator, mechanical (16 feed).......... Detroit Lubricating 
Lubricator, air сотргеѕѕог................ Edna 
Packing, rod and valve stem.............. U. S. Metallic Packing— King 
Plugs, БИРЕ AA is EE uron 
ugs, washout O TETTA Huron 
Reducing valve, steam heat................ ced 
ЖИРЕН o ы. эз» xh cide htm rx 
Safety valven 9,0, ilocos cen e IIO: ve мей Ash. Hancock 


Sanders о сыласа бр да ares $ ..U. S. Metallic Packing 
Signals, cab (3 light, audible ‘Union Switch & Signal 
SPEIRS аео os ere areata Crucible Steel Co. 
Staybolts, flexible .. Alco 

Staybolt iron ...... Ulster 

Steel. sheets; boler..4. c4 rennan a ане Bethlehem 

Steel sheets, firebox crown and side....... Lukens 

HOMO: | co anetén one otn cats не Жай als Standard—BK 
Superheáter caus СҮ terrae UT UE E VPE S Elesco—Type E 
Syphons, "thermic- аг салынса patere se Locomotive Firebox 
Tank valves" drei мс wie sieve Оза Everlasting Valve 
Tank Strainer отаси ym ek O'Kadee 

Throttle valves noo oem oe teks ais s American— Multiple 
Truck, engine (4 wheel)............2 0005 General Steel Casting 
Truck, trailing (4 wheel).............Lsss General Steel Casting 
Truck, tender (6 уһее1).................. General Steel Casting 
Тоба and Butt. зу ee xa eene Y emn eas National 

Valve, steam. heats) istics ert tno ey dis Kennedy, 2-in. 

Valve: gear тора Даа RD Walschaert 

Washotit plugs’ аз. ia hime ае Huron 

Walér- SANE descsectoresnoctsct So nes Pres Nathan 

Water column „с. ennt hoi Oba Nathan 

Wheels, driving, centers ............. sse General Steel Casting—Boxpok 
Wheels, engine truck .....-.........00005 Carnegie—Rolled Steel 
Wheels, trailer truck .............se sess. Carnegie—Rolled Steel 
Wheels, tender truck ...........Lseeeees Carnegie—Rolled Steel 
Whistle а аьа ree ТАШ Ине Consolidated Ash. Hancock 
Whistle operator: селата: Dads Viloco 


deck for the air compressors, and a bracket for the power 
reverse gear; and, the use of larger tenders. Changes 
have also been made in several of the air-brake details. 

Clearance and weight limitations restricted the height 
to 15 ft. 4 in., the width to 11 ft., and the weight per 
driving axle to 68,500 Ib. 

A. booster has not been applied to the trailing truck, 
but provision has been made in the design for its appli- 
cation in the future should its addition be found advis- 
able. Of the 447,000 Ib. total weight, 274,000 Ib. is on 
the driving wheels, 79,500 Ib. on the leading engine 
truck, and 93,500 Ib. on the trailing truck—45,000 Ib. 
on the front axle and 48,500 Ib. on the rear axle. "The 


combined length of the locomotive and tender is 90 ft. 
816 in. 

The boiler, which is of conventional design, is of 
liberal proportions in order to provide ample generating 
capacity to sustain a maximum of 4,025 potential horse- 
power over long continued periods. 


The inside diameter 


View of underside of D. L. & W. 16,000-gallon water-bottom tender frame 
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Cab of D. L. & W. locomotive showing seats for fireman 
and head brakeman 


of the boiler at the first course is 8414 in. The firebox 
is 132 in. by 9615 in. inside which gives a grate area 
of 88.2 sq. ft. The grates are of the Firebar type. 
Bituminous coal is used as fuel and is fed by a B-K 
Standard automatic stoker. Two Nicholson thermic 
syphons and three arch tubes are fitted in the firebox 
and one additional syphon in the combustion chamber 
which is 664%, in. long. There are 82 tubes, 2% in. 
in diameter, and 202 flues, 3% in. in diameter, 21 ft. 6 in. 
long. This gives a heating surface of 496 sq. ft. in the 
firebox and combustion chamber and 4,992 sq. ít. in 
the tubes and flues, or a total of 5,488 sq. ft. evaporative 
heating surface. 

The superheater is an Elesco Type E with 2,180 sq. ft. 
of surface and is expected to deliver the required amount 
of steam at a final temperature of between 700 and 750 
deg. F. Worthington feedwater heaters are applied on 
the first 18 locomotives and Elesco exhaust-steam injec- 
tors on the last two locomotives. Superior flue blowers, 
Barco low water alarms and Franklin Butterfly fire- 
dogrs are included as part of the equipment. 

The cast-steel bed on which the locomotive is built 
follows current general practice and includes cylinders 
with integral back heads and cradle. The main air 
reservoir is also made a part of the bed casting for the 
first time on a Lackawanna locomotive. In addition to 
the usual brackets, including those for the air compres- 
sors at the front deck, an integral bracket has been 
added for the power reverse gear. The incorporation 
of the main reservoir and the support for the reverse 
gear as a part of the bed casting has made possible the 
elimination of a considerable number of attachment studs 


in the boiler shell. By care in designing the shipping 
weight of the locomotive bed has been kept down to 
approximately 68,900 Ib. 

The Boxpok double-disc driving wheels are of a new 
design, in the development of which the American Loco- 
motive Company and the General Steel Castings Cor- 
poration collaborated. A feature of especial interest 
is the fact that all the locomotives are equipped through- 
out—engine trucks, driving axles and trailer trucks— 
with roller bearings. The first 18 have Timken bearings 
and the last two SKF bearings. The decision to use 
roller bearings was based on a previous experience with 
two engines fitted. with Timken bearings which have 
operated satisfactorily for upwards of 225,000 miles. 

The driving axles and the main crank pins are of 
the hollow composite type developed on the Lackawanna. 
A description and drawings of axles and pins of this 
type was given in the 1934 report of the A.R.A. Com- 
mittee on Locomotive Construction. Another innovation 
is the introduction of a snubber spring of the coil type 
at the bottom of the rear trailer spring hanger. This 
was adopted in order to improve, if possible, the vertical 
riding qualities of the engine. The driving springs 
have reverse camber. 

Valve gear of the Walschaert type operates 12-in. 
piston valves with 716 in. travel. The crossheads and 
guides are of the multiple-ledge Laird suspended type. 
The throttle is of the American multiple-valve design. 
A Detroit mechanical lubricator with 16 feeds is 
provided. 

The cab is large and roomy with all valves and fix- 
tures conveniently located and marked for convenient 
operation. Clear-vision windows and windshields are 
installed. On the left-hand side there is a special seat 


Main driving wheels with Boxpok double-disc centers and 
Timken roller bearings 


Comparison of Lackawanna 4-8-4 Type Locomotives 


Road Nos. 
Date built 
Tractive: force) ЛЮ, ае гаралан 0d "pM 3/3 HRB. ofc а TO SA ROI: 
Weight of engine, lb.... К 
Weight on drivers, lb... 
Cylinders, in. ......... А 
Drivérs; dii. буа е s err) an Kapa os Pelo ej Y aere (vedi OV Ga eae EARS 
Steam. pressure, rionn ous sie rione IPs era Se edite реа REY s Men esr 
Heat. surface, firebox, total;-sq. Е 5 aera erheben arte Vei anre EA Sad bei 
Heat. surface, tubes and flues, sq. ft......... ccc eee cece ааа 
Tube length, (ЫШ, siete si areca ce eins coo 

Superheat surface, sq. ft 
Grate area, өф: a tates Ten Suis 
Superheater 
Tendér;" water, ql, c's, н aro Jer anit Wai кабу s Morale bre i Fun er dora’ 
Tender; coal). топе voor ese Л Кө, VE Vat RARE EY TQ ETE КОЖА fe XO ЕЗ 


OTT tr eK SOPOT ECC ECT RUE IT ae XOT ZEE ESL E E SC MEE aR TS COT | 


1601 to 1620 1621 to 1630 1631 to 1650 
1929 1932 1934 
71,600 71,600 72,000 
418,000 429,000 447,000 
262,000 271,000 274,000 
28 by 32 28 by 32 28 by 32 
70 70 74 
235 235 250 
493 515 511 496 
4,700 4,621 4,934 4,992 
21-6 21-6 21-6 21-6 
1,324 1,324 2,243 2,180 
88.2 88.2 88.2 88. 
A A E E 
12,000 15,000 15,000 16,000 
14 22 22 26 
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provided for the use of both the fireman and the head 
brakeman. As an assistance to safe and economic oper- 
ation an automatic three-light cab-signal system, made 
by the Union Switch & Signal Company, is located 
within convenient range of both the engineman and 
the fireman. This provides both visible and audible 
cab-signal indications on each side of the cab. 

The air-brake system is the new Westinghouse No. 
8-ET form with brake valves and associated parts 
pedestal-mounted. Two 8:4-іп. cross-compound air 
compressors are included. Heretofore, the road has found 
ll-in. air compressors of sufficient capacity for their 
requirements. 

The tender tank is mounted on a General Steel Cast- 
ing Corporation water bottom underframe weighing 
31,000 Ib. It is of the rectangular type having a capacity 
for 16,000 gal. of water and 26 tons of coal, although 


28 tons may be loaded by heaping. The tender is car- 
ried by six-wheel trucks of General Steel Castings de- 
sign. Brake rigging is of the clasp type furnished by 
the American Steel Foundries. The loaded weight of 
the tender is 313,000 Ib. 

In appearance these locomotives have an unusually 
clean and smooth appearance both above and below the 
long straight running board which reflects great care in 
designing and will serve to reduce wind resistance and 
thus increase efficiency. 

One of the accompanying tables gives the more im- 
portant weights, dimensions and proportions of these 
locomotives, while another table shows a comparison 
between the several lots of 4-8-4 type locomotives 
ordered at different times by the Lackawanna. A tabu- 
lation of the special equipment applied on these loco- 
motives is also included. 


Motive Power Requirements 
For High Speed Trains' 


Part Il 


HE following assumptions as to costs of motive 

power and rolling stock, fuel or power and other 
expenses as well as train operating conditions have been 
made in order to arrive at train operating costs. Table 
V gives the unit motive power and rolling stock costs 
assumed; Table VI, fuel and power consumption and 
costs; Table VII, cost of fuel and power per 100 hp. 
miles. 


Table V—Unit Costs of Rolling Stock and Motive Power 


1 Steam locomotive cost per Һһр........................... 27.50 to 46.00 
2 Electric locomotive cost per hp. iS 50.00 

3 Distributed electric motive power eqpt. cost per hp. EH 40.00 

4 OlilLelectric motive power eqpt. cost per һр.............. 00. 

5 Steam conventional coach basic cost per ft............... 400.00 

6 Electric and oil-elec. conven. coach basic cost per ft....... 450.00 

7 Lightweight car basic cost per #........................ 500. 


Note.—Cost given in dollars. Horsepower is at driving wheels. 


Table VI—Fuel and Power Consumption and Costs 


Coal consumption steam locomotive — —4 lb. ÁN hp. at dr.wheels 

Electric power consumption — 1.00 KW hr. per hp. hr. dr. wheels 
Fuel oil consumption-oil-elec. equipment —0.6 lb. per hp. hr. dr. wheels 

Unit ccal cost —$3.50 per ton in tender  . ў 
Unit cost of elec. power-main line —$.007 per KW hr. at receiving point 
Unit cost of oil engine fuel —$.045 per gallon 


Table VII—Cost of Fuel and Power per 100 Hp. Miles 


Free running Schedule 
spee speed Steam Elec. Oil-Elec. 
70 m.p.h. 45.0 m.p.h. $ .0140 $ .0144 $ .0072 
85 m.p.h. 58.5 m.p.h. .0107 .0110 .0055 
100 m.p.h. 72.0 m.p.h. .0087 .0090 .0045 
125 m.p.h. 90.0 m.p.h. .0070 .0072 .0036 


Crew expenses—With head-end motive power a four- 
man train crew costing 20 cents per train mile is as- 
sumed. When power exceeds 3,500 hp. an additional 
locomotive crew is added with steam power, giving a 
total cost of 32 cents per train mile. 

A three-man train crew with distributed electric or 
oil-electric power is assumed. This would cost 13 cents 
per train mile. When the oil-electric power exceeds 2,500 
hp. an engine helper is added, increasing the cost to 20 
cents per train mile. 

з Abstract of a paper presented before the New York Railroad Club, 
October 19, 1934. 


J Chief electrical engineer. Reading Company. 
з Assistant engineer, Reading Company. 
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By 6. I. Wright and P. A. MeGee* 


Calculations of operating costs 
— Traffic density to justify elec- 
trification—Handling suburban 
traffic 


These crew expenses are a minimum and are for com- 
parative purposes only. Other crew expenses such as 
baggagemen, Pullman conductors and porters, common 
to all types of power, are not included. 

Lubricants, water supplies and general expenses— 
Curve No. 4—These costs are usually compiled on a train 
mile basis. When, however, there is a reasonable uni- 
formity in the locomotives handled the costs may be com- 
piled on a horsepower basis. 

Switching and terminal costs—Curve No. 5—These 
costs include switching charges with the maintenance and 
repairs of locomotives. It may amount to from 10 to 
15 per cent of main line transportation costs. With 
self-contained power switching and terminal costs be- 
come a minimum. With oil-electric power, due to 
probability of much wye movement and lack of informa- 
tion, the same costs are assumed as with steam. 

Enginehouse expense—Curve No. 6—The costs for 
steam were taken from known costs for locomotives of 
reasonably uniform horsepower. 

Electric enginehouse expense is from available records. 

With oil-electric motive power there are no available 
records of value. In consequence values half those of 
steam were taken. 

Locomotive and motive power equipment maintenance 
—Curve No. 7—Steam locomotive maintenance costs are 
from T. R. Cook's article in “Baldwin Locomotives” 
April, 1933. 

Maintenance for electric operation is taken from 
records of motor car maintenance and includes all elec- 
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Train-characteristic curves 


^ Free running speed on 
0.5 per cent grade and 
accelerating rate at 


Horsepower per net 


train foot high speed 


Operating costs per train mile for 
selected items nm 

тыа e ыйсы tid ue Electrification 
Trains per track per day 
required to pay half way 
and structure costs of 


Light-weight specially 
electrification 


Conventional coaches shaped coaches 


1 


125 m.p.h. free running speed—Net train length in hundreds of feet 


Curves A, B, C ann D 
Steam power. 


===== 77 Electric distributed power. 
0———0——0 Electric head-end power. 


—2—— Oil-electric power. 


Curve E 
Electric distributed power, conventional coaches. 


Electric distrihuted power, with light-weight specially 
shaped coach 


о—о—О Electric head-end power, conventional coaches. 


ae Electric head-end power, with light-weight specially 


shaped coaches. 
Curves A, B, C, D and E 
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0 2,000 4,000 8,000 10,000 
Train H.P. at Driving Wheels 
Curve 4—Cost per mile—Lubricants, water and supplies 
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Curve 5—Cost per mile—Terminal expense 
including switching 


trical and mechanical apparatus associated with electric 
motive power. 

No satisfactory maintenance cost for main line oil- 
electric equipment is available. In the absence of avail- 
able data the same costs are assumed as with steam. 

Car maintenance costs—Due to the fact that steam op- 
eration generally employs axle-driven generator sets with 
substantial batteries on individual coaches and electric 
and oil-electric distributed power supplies auxiliaries 
direct with minimum size auxiliary batteries, it is neces- 
sary to consider maintenance separately for the two types. 

For a day coach with air conditioning and axle gene- 
rator with battery, the basic maintenance cost would be 
approximately 314 cents per 100 ft. car mile. With 
electric and oil-electric distributed power the cost would 
amount to 2% cents per 100 ft. car mile. 

Availability and yearly mileage—The availability may 
be represented by the yearly mileage expected. The 
yearly mileage will increase with increase in speed. The 
mileages with schedules requiring free running speeds of 
70 and 85 m.p.h. are representative averages obtained 
today. Mileages with free running speeds of 100 and 
125 m.p.h. are estimated values. 


Table VIII—Availability and Yearly Mileage 
Head-end power Distributed power 


Electric Oil-elec. 


team Electric 


Loco. 5,000 100,000 ...... ...... 
Car 5,000 75,000 90,000 75,000 
Loco. 65,000 125,000 ......  ...... 
Car 85,000 85,000 110,000 85,000 
Loco. .. 75,000 145,000 ...... ...... 
Car ... 95,000 95,000 130,000 95,000 
Loco. .. 90,000 175,000 ...... ...... 
Car 120,000 120,000 160,000 120,000 


These mileages are averages and do not represent as- 
signments where exceptional mileages might be obtained. 

Fixed charges—Charges are taken at 11 per cent of the 
basic equipment costs. This amount is built up with 5 
per cent interest charge, 414 per cent depreciation and 
1% per cent for insurance and taxes. Fixed charges 
are based on yearly mileages shown on Table VIII. 
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Estimates of operating costs are primarily for com- 
parative purposes and are not exact for any particular 
application. Certain expenses common to all trains are 
not included in costs considered. Costs taken represent 
values which may be obtained on a road having a fairly 
level profile with a medium traffic density. Little is 
known regarding first cost or maintenance cost of equip- 
ment which may be operated at speeds over 100 m.p.h. 
so that values given for very high speeds must be looked 
upon as approximate estimates. With oil-electric equip- 
ment no standards have yet been established and weights 
and costs may be considerably affected by future develop- 
ments. This reasoning also applies to some extent to 
other types of power. 

Curves C and D clearly show the necessity of con- 
sidering train size and free running speed in connection 
with operating costs. They also bring out the great 
economy secured with large-size trains. Comparison of 
C and D curves shows that the saving per train mile 
with light-weight special-shaped trains is small at low 
speeds. The effect of speed on operating cost is very 
marked with both steam and oil-electric power. Table 


Table IX—Operating Cost per Train Mile 


Free running s 70 m.p.h. Free running speed 125 m.p.h. 


Typeandclass ,—100 ft.— ,—1,000 ft.—, 100 ft— — ,—1,000 ft.—, 

motive power Conv. Lt.wt. Conv. Lt.wt. Conv. Lt.wt. Conv. Lt.wt. 
Steam head end..$0.62 $0.58 $2.24 $2.04 $1.20 $0.82 $3.87 $3.15 
Elec. head end... .44 .40 1.65 1.60 64 .49 2.115 1.80 
Elec. distributed.. .33 30 141 1.32 .49 36 1.72 1.45 
Oilelectric ...... 51 46 1.99 1.82 1.18 72 3.86 2.86 


IX shows the effect of speed between the two extremes 
considered with both conventional and light-weight 
special shaped trains. 

Savings indicated with electric power over steam are 
what would normally be expected at a free running 
speed of 70 m.p.h. The remarkable economy obtained 
with electric power at higher speeds, however, is prob- 
ably not generally appreciated, especially with distributed 
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Curve 6—Cost per mile—Enginehouse expenses 
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electric power. Further experience is required with 
oil-electric power before a satisfactory comparison can 
be made with steam operation. 


Traffic Density to Justify Electric Operation 


Since electric power is inherently the most economical 
for train operation and is preeminently satisfactory 
where very high speed is required, it is of interest to 
know the required traffic density to justify the large 
expenses necessary for transmission and distribution 
systems required with electric power. With main-line 
electrification it will generally be found that the factors 
which favorably affect passenger trains apply with equal 
or even greater force to freight trains. We may, in 
consequence, consider that half the way and structure 
charges are applicable to passenger train movements. 

Transmission and distribution costs on main-line 
roads vary according to voltage of the system and avail- 
ability of electric power. A high capacity transmission 
and distribution system could be instaled today for 
about $25,000 per track mile. In connection with elec- 
trification new signals and communicating circuits are 
usually installed and certain alterations to bridges and 
structures are frequently required. Costs for these items 
may in the case of suburban electrifications amount to as 
much as transmission and distribution costs. With main- 
line electrification, however, these latter costs should be 
well covered by a round figure of $10,000 per main-line 
track mile. Total costs included in way and structure 
accounts for electrification per main-line track mile 
would then be as shown on Table X. 


Table X—Transmission and Distribution Costs per Main 
Line Track Mile 


0. 
0 
00 
9—Net yearly way and structure сһагреѕ.................... ,825.00 
10—Net daily way and structure сһагрез..................... 24 
3. 


. The E series of curves show necessary daily passenger 
train density per main line track to justify electrification 
on the basis of costs shown in Table X. Table XI 
gives in tabular form the train density required with 
500-ft. and 1000-ft. trains at free running speeds con- 
sidered to justify electrification. This tabulation, to- 
gether with the E curves, shows clearly the effect of 
increasing the speed of passenger trains. An increase 
in speed of trains is in effect an increase in density as 
far as power requirements and operating costs are con- 
cerned. The density with conventional coaches re- 
quired to justify electrification with 500-ft. trains varies 
from a maximum of 10.5 trains per track per day with 
head-end power at 70 m.p.h. free running speed to a 
minimum of 2.7 trains per day with distributed electric 
power at 125 m.p.h. free running speed. This compari- 
son is made entirely on the basis of horsepower require- 
ments to obtain a given free running speed. Where 
speed restrictions and intermediate station stops con- 


Table XI—Passenger Train Density to Justify Electrification 
Trains per track per day 


pera ы ШШ 
Conventional trains Light-weight trains 


QR X e REN 
500-ft. trains — 1,000-ft. trains 500-ft. trains — 1,000-ft. trains 


Free 
running .end Distr. H.end Distr. .end Distr. H.end Distr. 
speed power power power power power power power power 
70 m.p.h. 10.5 7.0 6.7 4.7 12.6 7.6 Po 5.6 
85 m.p.h. 8.4 5.5 5.2 3.7 10.9 6.7 7.2 4.3 
100 m.p.h 6.3 4.4 4.3 2.7 8.2 5.4 6.0 3.6 
125 m.p.h. 3.2 2.7 2.1 1.7 6.0 4.4 2.9 2.3 


trol a main-line schedule the traffic density required to 
justify electrification might be considerably less than 
shown on the E curves and Table XI. This is best ex- 
plained by considering the case of suburban movement 
where accelerating rates are of such importance. 


Suburban Traffic 


_ In suburban service, the accelerating rate is the all 
important factor in economic operation at any given 
schedule speed. Maximum speed must, however, also 
be considered. In order to accomplish some maximum 
suburban run in a minimum time it is necessary to attain 
some maximum speed and in order to accomplish some 
minimum or average run in a minimum time it is neces- 
sary to have some definite rate of acceleration. 

The important indices of suburban equipment are, 
then, maximum permissible speed and average rate of 
acceleration to some critical speed. With some of the 
latest suburban equipments installed, these values are 
of the order of 70 m.p.h., and 1.25 m.p.h.p.s. to 30 m.p.h. 

The schedule speed characteristic of such equipment 
is shown on Curve 2. This curve gives the schedule 
speed in m.p.h. for any length run up to four miles with 
20-sec. station stops and 33% per cent coasting time. 
The purpose in introducing this characteristic curve is 
to establish some basis for comparison with different 
weights of coaches and types of power. 

The motive power required for suburban trains is 
based primarily on weight and to fulfill schedule speeds 
shown on Curve 2 an output of 8 hp. per ton is required 
at the driving wheels of the locomotive or coach. Tak- 
ing the suburban coach and motive power weights and 
dimensions given with a passenger load of 175 lb. per 
foot, Table XII shows required horsepower output per 
net foot to meet schedules shown on Curve 2. 


Table XII—Suburban Train Power Requirements 
Elec. distr. powr. Stm. hd. end pwr.  Oil.elec. pwr. 


Сопу. Lt.wt. Сопу. Lt.wt. Сопу. Lt.wt. 
Hp. per ton......... 8 8 8 8 8 8 
Hp. per net ft....... 8.00 4.62 18.50 8.80 18.0 7.8 
Hp. for 500-ft. train. .4,000 2,310 9,250 4,400 9,000 3.900 


It would not be economically feasible to employ steam 
power or oil-electric power of the magnitude shown in 
Table XII with conventional coaches and even with 
electric operation it becomes necessary to distribute the 
power in order to secure the necessary adhesion without 
unduly increasing total train weight. In view of these 
difficulties, suburban trains with steam power do not 
attempt to meet the schedule speeds shown on Curve 2 
and for economic reasons steam schedules are adjusted 
to the lowest tolerable values. 

An interesting comparison may be made between 
Table XII and the A series of curves. It will be found 
that the power required to meet suburban schedules 
shown on Curve 2 exceeds the power required for all 
train sizes considered in main-line service up to a free 
running speed of 100 m.p.h. and with steam and oil- 
electric power exceeds that required with 200 ft. trains 
at 125 m.p.h. 

Steam-operated roads have little experience with mo- 
tive power concentration such as that shown on Table 
XII and on the A curves for speeds of 100 and 125 m.p.h. 
Electrified suburban systems, however, operate with this 
power concentration and develop during periods of ac- 
celeration peak outputs of 10,000 hp. per train. There 
is, therefore, no technical difficulty in securing the nec- 
essary power for very high speed trains. Very high 
speed operation is largely a question of economics and 
public demand and response to such service. 
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Some Things That Must Be Done 
To Build Up Freight Traffic* 


REIGHT traffic on most railroads is the real money 
earner. For the railroads at large nearly 80 per 
cent of the operating revenues come from freight traffic ; 
at least, that is the record for the past few years. There 
is no question but what the freight earnings have been 
greatly reduced by the competition of highway trucks. 
'This was to be expected in some instances, because the 
truck is without question better fitted to handle certain 
classes of business ; on the other hand, because the com- 
mori carriers on the highway have not been subjected to 
regulation at all comparable to that under which the rail- 
roads have had to operate, and because the highway 
carriers have been subsidized because of rights-of-way 
proved for them largely at public expense, the railroads 
ave been subjected to grossly unfair competition. 
There is, of course, the strong possibility that Congress 
will remove this handicap at its present session. The 
railroads, however, must not lose sight of the fact that 
they will continue to face keen competition with other 
types of common carriers, and that they must use every 
effort to improve their services and reduce costs if they 
are to regain lost traffic and hold their own. 


What Mechanical Department Can Do 


In what ways, if any, can the mechanical department 
assist in this effort? This question was propounded to 
a freight traffic officer, in the hope that it might bring 
forth constructive suggestions. 

“In the first place,” replied the Freight Traffic Officer, 
“I realize perfectly well that the mechanical department 
is largely helpless, because it is unable to secure funds 
with which to do all that its officers believe should be 
done, either for maintaining and repairing the equipment 
or purchasing new equipment. In my opinion, however, 
mechanical department officers should consistently and 
determinedly drive home to their superior officers what 
they believe to be the probable needs, so far as the 
maintenance of present equipment and the designing and 
building of new equipment is concerned. Surely, no one 
understands such matters better than these officers.” 

“The roads seem to be getting along fairly well in 
handling freight traffic under present conditions,” I said. 
“Do you anticipate increased business in the near future?” 

“My own opinion,” replied the Railroad Traffic Officer, 
“is that we are definitely headed for better business, and 
that in all probability we will be called upon to transport 
a very much larger amount of freight in 1935 than in 
1934. I am concerned about the fact that we may not 
have sufficient equipment available to meet the demands 
that may be made upon us, and this is particularly true 
in the providing of freight cars for the safe handling of 
high grade and perishable commodities. What will 
happen if we find that within a limited period we shall 
have to greatly increase the number of cars in good 
order? I am told, for instance, that cars, that we might 
have reason to believe could be restored to condition 
quickly, have been robbed of so many of their parts to 
keep other equipment going, that it may be necessary 
almost to rebuild them before putting them back in 
service. If this is true, and if we do face any consider- 
able pick-up in traffic, then it seems to me that it is up to 
the mechanical department to bring these facts about the 
conditions of the equipment clearly and forcefully to the 


* Seventeenth of a series of interviews with men outside the mechanical 
department, commenting in a constructive way on the possibilities of that 
department. 
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A Freight Traffic Officer frank- 
ly expresses to the Editor his 
opinion about the relation of 
equipment to freight traffic 
earnings 


attention of the managements." 
"In a broad way, what other suggestion would you 
make to the mechanical department?" I inquired. 


Reduce Weight of Equipment 


"If we are to be successful in competing with other 
types of common carriers," replied the Railroad Traffic 
Officer, "we must considerably reduce the costs of trans- 
portation by rail. I am not one of those who favors a 
general increase in freight rates. I believe that if there 
is any way in which it can possibly be done, we ought 
to find ways and means of reducing our costs in order 
to keep the freight rates as low as possible. 

“I am not an expert on the costs of operation," he 
continued, "but obviously we can make savings if we 
can reduce the weight of the equipment. The A.R.A. 
standard box cars are, of course, a step in the right 
direction, but it seems to me that the saving in weight 
is pitifully small, as compared to what may be done by 
taking advantage of some of the new steels and special 
types of construction. True, when we go to new equip- 
ment it will take considerable time to get enough of it 
in service to have a marked effect upon costs and, yet, 
the sooner we get started on such a program, the sooner 
we will be in a position to meet more effectively some 
of the competition to which we are being subjected. If 
business does pick up very fast we shall have to order a 
lot of new equipment, and it will be just too bad if in 
doing so we buy cars that are not of the lightest pos- 
sible weight consistent, of course, with reasonable first 
costs." 

"[t will take money to buy new equipment," I sug- 
gested, "and you know the railroads are hardly in a 
position to expend great amounts for new equipment." 

"That may well be," replied the Railroad Traffic 
Officer, "but if you take into consideration the savings 
that may be made by the lighter and more modern 
equipment, I have an idea that the railroads will be 
warranted in going to rather extreme measures in 
scrapping old equipment. Such measures on their part 
will probably meet with the approval by the Administra- 
tion, which may help to finance the purchase of new 
equipment, and thus go a long way toward stimulating 
the durable goods industries, which, as you know, are 
vital to recovery in this country. One of your own 

ublications, the Railway Age, very clearly and force- 
ully demonstrated this in its December 1 issue." 

“These things are largely beyond the power of the 
mechanical department to control," I suggested. “The 
suggestions you are making should go to the executives 
and the boards of directors." 

"Possibly you are right," replied the Railroad Traffic 
Officer, "but nevertheless, the mechanical department 
officers have a duty to do their full part in impressing 
the. management with the possibilities of weight saving 
and modern construction in freight equipment." 
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Bessemer Orders Hoppers of 
Pressed Steel Company's Design 


HE Pressed Steel Car Company had on exhibition 

during the month of November a hopper car with 
a nominal capacity of 69 tons and a light weight of 
30,000 Ib. U.S.S. Cor-Ten steel, with a yield point 
between 50,000 and 60,000 lb. per sq. in., was used 
throughout the car body, both in the rolled sections and 
plate, the corrosion-resisting quality and high tensile 
strength of the Cor-Ten steel having been utilized to 
reduce the thickness both of the plate and structural 
sections. Alloy steel was also employed to reduce the 
sections and weight of the truck side frames and bol- 
sters, as well as of other castings. Thus, it was possible 
to build a car which is carried on four-wheel trucks 
with 512-in. by 10-in. journals with a load limit of 
139,000 lb. Опе hundred cars of this design have 
recently been ordered by the Bessemer & Lake Erie. 

The car body is 34 ft. 10 in. in length inside by 10 
ft. 4154, in. overall and the top is 10 ft. 8 in. above 
the rail. The capacity is 2,605 cu. ft. with a 10-in. 
heap which provides a ratio of pay load to gross load 
of 81.9 per cent when loaded with coal at 52 lb. per cu. 
ft., or 82.2 per cent when the car is loaded to the 
axle-load capacity. 

The car body, which has three hoppers, is built up 
on an underframe, the principal member of which is a 
center sill of the new A.R.A. double Z-section. These 
sections, rolled from Cor-Ten steel, have been reduced 
in thickness to #6 in. for the top flanges and to *16, 
in. for their bottom flanges. The complete center sill 
weighs 58.14 lb. per foot, instead of 72.42 lb. per ft. 
for the standard sections, and the cross-sectional area 
has been reduced from 21.3 sq. in. to 17.5 sq. in. The 
two Z-sections are joined by welding continuously 
throughout their length. The side sills are rolled 
angles, as are also the corner posts. The end sills are 
pressed angles. 

There are four principal cross-members: The bolsters 


100 light-weight cars ordered 
from the design developed by 
the builder and incorporated in 
a car exhibited in several cities 
during the month of November 


and two intermediate crossties under the hopper cross 
ridges. The bolster is made up of a vertical web of 
31e in. plate which extends up from the bottom of the 
center sills about 2 ft. 9 in. to the hopper floor sheets. 
This plate, reinforced with angle pressings, is attached 
by pressed flanges and angles to the floor plate and to 
a 14-іп. bottom cover plate which is 17 in. wide where 
it passes under the center sill. The edges of the cover 
plate are flanged down % in. to add stiffness. The 
crossties are Y$-in. plate extending up from the bottom 
of the center sills to the cross ridges. Near the sides 
of the car they are increased in height to add stiffness 
where they are joined to the crosstie side posts. The 
bottom member of the crossties is a double plate, М in. 
and Ув in. thick, which is riveted to the center-sill 
flanges and filler diaphragm end to pressed flanges on 
the bottom of the crosstie web. 

To insure against center-sill deflection because of the 
increased unit stresses to which it is subjected by reason 
of its reduced sectional area, additional attachment be- 
tween the car body and the center sill are provided by 
the hopper floor reinforcing Z-bars which are attached 
to the center and side sills as well as by the hopper 
chute reinforcing Z-bars which extend across under the 
center sills and are attached to the center-sill filler or 
separator. The result is that nowhere in the length of 
the car is there a span of more than 5 ft. in which 
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Sample light-weight hopper car built by the Pressed Steel Car Company 
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the center sill and body structure are not tied together. 

Riveted to the ends of the bolsters are special pressed 
Z-section posts, the purpose of which is to reduce the 
width of the hopper at the end panels to provide a recess 
for ladders and grab irons. The side posts at the cross- 
ties are T-sections built up of angle pressings and 
riveted to the ends of the crosstie web plates. The top 


> 
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Section at Crossbearer 


Top of Rail 


End view and cross sections of light-weight Cor-Ten steel 
hopper car 


members of the sides and ends are 5-in. by 21%-іп., 
7.3-Ib. bulb angles. 

Among the special features of the car body is the 
shallow outward recessing or dishing of the side-sheet 
panels. The side sheets are formed in four pieces. Two 
of these extend from the ends of the car to the bolster 
side posts. The others extend from the bolster side 
posts to the center side posts, where they overlap so 
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that the riveting through both side-post flanges passes 
through each plate. These plates are formed under 
special dies which, in addition to forming the inward 
slope at the tops of the panels, effect the slight outward 
recessing of the vertical portion of each panel. This not 
only adds stiffness to the sides of the car, which are 
formed of 345-in. plate, but also effects a considerable 
reduction in the maximum stress to which the material 
is subjected when the loaded car is turned over in a car 
dumper. The small end panel of each end side sheet is 
kept a flat surface in order not to interfere with ladder- 
rung clearance. . 

Recessing or dishing has been provided in the end 
panels of the hopper floor, the thickness of which is also 
949 in. Owing to the use of smaller unsupported areas 
and the greater thickness of the material, the intermedi- 
ate and hopper floor plates are installed in the car flat. 
These plates are, respectively, 4% in. and %» in. thick. 

One of the interesting features in the construction 
of the car is the use of hoppers, each formed from a 
single sheet extending continuously from side sill to 
center sill. The elimination of joints at the hopper 
corners removes a source of accelerated corrosion at 
these locations. These hoppers are pressed from 945-in. 
plate. Another unusual job of pressing is involved in 
the formation of the center-sill hood sheets. These 
hoods, of %-in. plate, are pressed hot in corrugated 
form with the corrugations running over the peak of 
the ridge from one side of the center sill to the other. 
One of the illustrations shows this operation in progress. 

All the side posts between the holsters are built in 


The car frame, showing the bolster and crossties 


two parts—one inside and one outside the car. The 
outside sections of the posts are all shallow U-pressings 
of %-in. plate, the purpose of which is to protect the 
bulges in the side-sheet panels when the car is handled 
in a car bumper. The flanges of these sections are 
riveted through the side sheets to the flanges of the 
inside posts. Five intermediate posts on each side of 
the car are of deep U-section formed from %g¢-in. 
plate. By this construction the edges of the relatively 
thin side-sheet panels are rigidly ud between 
the two post sections throughout their height. 

The diagonal braces which stiffen the side of the car 
against transverse pressure at the crossties are pressings 
of %-in. plate The upper edge of each member is 
flanged over and closed in two operations, after which 
the edge is welded to the web to form a light, stiff 
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tubular member which offers no obstruction to the flow 
of material, whether dumped from the top or through 
the hoppers. 

The hopper-door frame is formed of 3%-in. by 215-in. 
by 4-in. angle, with the leg parallel to the hopper sheet 
projecting beyond the edge of the sheet. This forms a 
stiff, true edge over which the door pans, pressed from 
549-in. plate, are tightly closed. Each pair of doors 


Principal Dimensions of the Pressed Steel Car Company 
Light-Weight Hopper Car 


Length over striking plates .......... eene 35 ft. 10 in. 
Length inside ... .34 ft. 10 in. 
Width inside .... .10 ft. 234 in. | 
Width overall ... .10 ft. 4-15/16 in. 
Height, rail to top of sides ............ sees .10 ft. 8 in. 
Distance between truck centers ........................ 25 ft. 10 in. 
Truck journals уук bese cbc seine errat nha . 5% in. by 10 in. 
Truck wheel base ........... n nn . 5 ft. 6 in. 
Laghi ЖЕНЕ. ces ааа dexk psi Y Phi ОНДА; .30,000 Ib. 
ar IN da ns seio АН 3 818 TO share РСК ЕНУ ЕУ .17,800 1b. 
Trucks. еу OUS SIS кү FIR Palo XE ee 12,200 Ib. 
Load limit .......... 


SEQ S RS VA Ee ..139,000 Ib. 

Capacity, level full.......... edente 29 it. 

Capacity, 10-in. heap .......ee e I А Ttt 

Ratio capacity pay load to gross weight 2 

Ratio capacity coal load to gross weight 
(coal at 52 lb. per cu. ft.) 


is reinforced by a 5-in. by 234-in. by %4-in. pressed-Z 
door spreader. The door hinges are of high tensile 
alloy steel. 

Although not a major factor in the car structure, 
welding has been used in a number of places. The 
ends of the longitudinal hoods are welded to the floor 
and to the cross ridges. Reinforcements are welded to 
the hopper sheets where the hopper-door locks are at- 
tached. The hopper-door frames are welded to the side 
sills and at their upper ends to the hopper sheets. The 


ust A, phd iis ^ 


The corrugated center-sill hood sheets 


door hinge butts are also welded to the door-frame 
angles. 

The two trucks weigh 12,200 lb. Compared with 
the trucks under the standard A.R.A. steel box cars, 
this represents a saving of about 3,500 Ib. per car. The 
side frames and bolsters conform to A.R.A. specifica- 
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Each hopper is pressed from a single plate 


tions. They are cast of a high-tensile-alloy steel, ad- 
vantage of which has been taken to reduce the thickness 
of the sections. The side frames are the double-truss 
type with journal boxes cast integral. 

An interesting feature in the construction of the truck 
is the special spring plank design. Partly to save 
weight and partly to provide greater flexibility for ad- 
justment to warped track conditions, the spring plank 


М мы 
al dabo а 


49623730, 
M 132 


are hot pressed from \%-in. steel plates 


is made up of two short pressed channel pieces, one at 
each end to serve as a spring seat, which are joined 
across the truck by a 6-in. by 945-in. plate riveted to 
the channels at each end. Brake-beam safety angles are 
also riveted to the inner ends of the channel sections of 
the spring plank. 
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A material saving of weight was effected in the wheels 
and axles. The A.R.A. 517-in. by 10-in. axles were 
hollow bored 314 in. in diameter, with a reduction of 

lb. per car. By the use of one-wear rolled-steel 
wheels a reduction of about 1,600 Ib. per car was effected 
as compared with cast-iron wheels. 

Aside from its use in the truck castings, high-tensile 
steel was employed for the striking castings, the body- 
bolster center braces, side-bearing braces body center 
plate, coupler yoke, door hinges and the door locks. In 
all cases advantage was taken of the improved physical 
properties of the steel to effect weight reduction. The 


brake levers, brake rods and brake-lever guides are of 
Man-Ten steel. The brake reservoir is formed of Cor- 
Ten steel, welded. Cor-Ten steel rivets were used 
through the structure. These ranged in size from 3$ in. 
to 5$ in. with 34 in. rivets used for the draft attach- 
ments. 

The important items of special equipment incorporated 
in the Pressed Steel demonstration car are the AB 
brake, furnished by Westinghouse, Edgewater ring- 
spring draft gears, Stucki roller side bearings, Wine 
door locks and the A.R.A. geared type hand brake. The 
principal dimensions and data are shown in the table. 


Determining Car-Wheel 


Eeeentricity* 


єс steel wheels are either practically round Бе- 
fore they are bored for mounting or the treads are 
trued up after the wheels are mounted, there is no excuse 
for the treads of these wheels not being concentric with 
the journals of the axles within very small limits. If 
the work of mounting is properly done there should not 
be more than .020 in. difference in the radial distance 
from journal surface to wheel tread at any two points 
around the circumference, and it is possible to hold the 
variation to .010 in. 

On cast steel wheels having a hardened tread which 
is not machined after mounting, nice boring work must 
be done in order to have the bore concentric with the 
tread and perpendicular to the plane of the wheel, and 
nice axle work must be done in order to have the wheel 
seats and journals concentric, but these are conditions 
that are not impossible of fulfillment with a high degree 
of accuracy. The variations quoted are amply sufficient 
to allow for unavoidable or uneconomically controllable 
factors such as spring in the machines and tools, im- 
perfect centers in the axles, etc. 

Table IV gives the condition of four pairs of wrought 
steel wheels with turned treads and four pairs of cast 
iron wheels with treads ground after mounting, and it 
is seen that they are all within these limits. The cast 
iron wheels included in this group were ground on axle 
centers. Some grinding machines carry the mounted 
wheels on the axle journals during the grinding opera- 
tion and this should give even greater accuracy. 

For making measurements of the trueness of wheels 
not under a car, the gage shown in the half-tone illustra- 
tions has been found to give very accurate results. All 
of the wheel-concentricity measurements reported in this 
article were made with a gage of this type and the wheels 
reported in Table 1, Part 1, had previously been checked 
on axle centers in a lathe. The agreement between the 
two checks was very close. The gage consists of an 
Ames dial, reading to thousandths of an inch, mounted on 
a bracket which is fastened to a journal brass for a base. 
The bracket, which is adjustable to take care of different 
sizes of wheels, is of such shape that when the brass rests 

* Part I of this article, containing extensive data on tbe present, often 
highly eccentric mounting and out-of.round condition of many car wheels, 
was published on page 430 of the December, 1934, Railway Mechanical 
Engineer. The gages were develo and test measurements made by 


Mr. Gray as a representative of the Engineering Experiment Station, 
Purdue Úniversity, Vra fayette; Ind. 
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By W. E. Gray 


Part II—Two types of gages 
for accurately checking the 
roundness and  concentric 
mounting of car wheels either 
at the wheel shop or while 
under cars 


on the journal the dial spindle is held in contact with the 
tread of the wheel. By rolling the pair of wheels, read- 
ings of the dial can be made all around the circumference 
of the wheel. 

A new journal brass should be used for this gage in 
order to have a good surface to rest on the journal. It 
has been found that for checking axles with used jour- 
nals, it is advisable to have the central part of the babbitt 
broached out about %4 in. so that the brass contacts the 
journal on two strips of babbitt about 16 in. wide at each 
end. This will prevent it from tipping on a crowned 
journal, which would give erratic readings. It is also 
advisable to have a small projection on the outer edge 
of the brass so that it can be held against a journal col- 
lar that is worn tapered without changing the distance 
of the dial spindle from the edge of the wheel rim. This 
projection should be about % in. high and can be a 
small piece of sheet brass soldered to the end of the jour- 
nal brass in such a location that it contacts the journal 
collar above the fillet in the corner. "Where a large 
amount of checking is to be done, it might be advisable 
to construct a special base to be used instead of a journal 
brass, as this could include all the essential features pro- 
vided by the brass and be much lighter in weight. 

In preparing to use this gage, the pair of wheels should 
be placed on a track that is free from dirt and the wheel 
treads and journals should be thoroughly cleaned. A stiff 
wire brush is the best thing for cleaning the treads, sup- 
plemented wherever necessary by a scraper. The jour- 
nals should be wiped with a clean cloth after the treads 
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are cleaned, and the brass, which forms the base of the 
gage, should be carefully wiped free of all dust and dirt 
before it is placed on the journal. If it is desired to keep 
a record of the measurements the circumference of the 
wheels should have reference marks placed on them be- 
fore starting to take measurements. Eight marks on 
each wheel are sufficient, these to be spaced equal dis- 
tances around the circumference. The marks on each 
wheel should be in line with those on the other wheel, 
and they should be numbered from 1 to 8, being careful 
to see that the direction of numbering on each wheel is 
such that corresponding numbers on the two wheels are 
in line. These marks can be placed on the outer rims 


New type of accurate wheel concentricity gage used to 
make all the wheel concentricity measurements 
reported in this article 


of the wheels with chalk, and with the exercise of a little 
care may be placed accurately enough without the use 
of a template. If it is desired to recheck the wheels 
after they have been in service, the reference marks 
should be painted on the inside of the rim, and they will 
then be available when the wheels come in for recheck. 
With the wheels properly prepared, the gage can be 
placed in position on the journal, as illustrated, care 
being used to see that there is no dirt on the journal or 
gage base. The bracket of the gage should be adjusted 
so that the dial spindle is perpendicular to the axis of 
the wheel and contacts the tread at a point 25 in. in 
from the outer edge of the rim, and the end of the gage 
base contacting the journal collar. The dial, which must 
have a range of 14 in. and should preferably have a range 
of L4 in., should read somewhere near the middle of its 
range, this also being adjustable through the bracket. 
One man should straddle the axis inside the wheels so 
that he can roll them under the direction of the man who 
is reading the gage. The man who rolls the wheels can 
also keep any loose dirt wiped off the tread ahead of the 
dial spindle. While the wheels are being rolled, the man 
who reads the dial should grasp the base of the gage in 
order to prevent it from rotating and dropping off the 
journal. Stop the wheels with one of the reference 
marks on top and be sure the gage will remain in posi- 
tion before letting go of it. Also be sure the base is con- 
tacting the outer journal collar so that the readings will 
always be taken on the coned portion of the tread at the 
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same distance from the rim of the wheel at all points. 

All readings should be taken with the gage resting 
on the journal without any pressure being applied to it 
by the observer. When the reading is obtained for one 
reference mark, the observer should grasp the gage so 
as to hold it in contact with the journal while the wheels 
are slowly rolled until the next reference mark comes on 
top. The observer should watch the dial indications 
while the wheels are being rolled in order to note if the 
trend of the readings is always in the same direction 
between two reference marks or if there is a change in 
trend at any point between them. In the former case, 
no reading need be taken between reference marks, but 
if the dial indicates a change in trend of the trend, the 
maximum or minimum point, as the case may be, should 
be located and a reading taken at this point. For refer- 
ence, this point may be designated as a decimal fraction 
of the distance between the two adjacent reference marks, 
the fraction being easily estimated. Continue all the way 
around the wheel this way, stopping to make readings 
at each reference mark and at any maximum or minimum 
points between reference marks. Аз a final check on 


Method of using the new type of wheel concentricity gage 


the accuracy of the work, make the last reading on the 
first mark that was read. If everything is in order, this 
reading will check the first reading within .001 in. or 
.002 in. If the check is not this close, look for errors in 
the work. 


Checking Wheels While Under Cars 


'The method just described is applicable with accurate 
results to a pair of wheels that is not under a car. It may 
be used for checking the work of wheel shops or for de- 
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termining whether a pair of wheels is fit to be continued 
in service. Where it is desired to check a pair of wheels 
without removing them from a car, another gage has 
been designed, as shown in the drawing. This gage has 
the form of a large C-clamp which straddles the wheel 
and axle, centers being provided to attach the clamp in 
the axle center holes after the journal-box lids have been 
opened. The clamp carries two hardened tracer rollers, 
one for each wheel. These ride the treads of the wheels, 
being held in contact with them by spring pressure. The 
in-and-out motion of these tracer rollers caused by wheel 
eccentricity as the wheels are revolved is multiplied suit- 
ably and operates pencils which record the motion on a 
strip of paper. This paper is driven by the turning of 
the wheels through a mechanism which reduces the linear 
motion to a suitable scale, and in this way an auto- 


graphic record of the wheel eccentricity is secured as the 
wheels are revolved. The gage is designed to be adjust- 
able to handle different sizes and weights of wheels. 

To use this gage, it is proposed to attach it to a pair 
of wheels under a car and suspend the frame of the 
clamp from the car center sill by a chain so that the car 
can be moved with the gage in position. The gage can 
be attached to inside wheels of a four-wheel truck as 
well as to outside wheels. The pencils are placed in re- 
cording position and the car is then moved slowly, either 
with a car mover or an engine, until the pair of wheels 
has made at least one revolution. A record of the eccen- 
tricity of both wheels of the pair is thus secured simul- 
taneously on the strip of paper. This gage is still in the 
design stage, none of them having yet been constructed, 
so there are a number of details of its use yet to be worked 


Table IV—Wheel Eccentricity Measurements—Pairs 1 to 4, Wrought-Steel Wheels with Turned Treads; 
Pairs 5 to 8, Cast-Iron Wheels with Ground Treads* 


Mark Pair No. 1 Pair No. 2 Pair No. 3 Pair No. 4 Pair No. 5 Pair No. 6 Pair No. 7 Pair No. 8 
No. 
Left Right Left — Right Left Right Left Right Left Right ‘Left Right Left Right Left Right 
.002 .021 .000 .011 .016 .013 .004 .002 .007 .001 .006 .002 .000 .006 .002 .002 
2 .012 019 .002 .011 .017 .013 .001 "n :000 .004 .001 .006 .003 .001  .003 .000 .000 
3 .017 .014 .002 .008 .014 .010 .000 : .001 .007 .000 .005 .004 .003 .000 .000 .001 
4 .018 .014 .004 .004 .008 .005 .004 .005 .009 .001 .002 .004 .006 .006 .002 .002 
5 014 .006 .005 .004 .001 .002 .007 .007 .003  .001 .000 .003 -004  .009 .002 .003 
5.7-.000 5.3-.000 5.5—.000 
6 .009 .004 .005 .003 .000 .001 .006 .003 .000 .001 .003 .000 .000 .009 .000 .002 
7 .004 .010 .001 .006 .002 .004 .005 .004 000 .002 .004 .004 .006 .005 .000 .001 
8 .000 .011 .002 .012 .012 .009 .004 .003 .007 .002 .005 .002 -003  .008 .000  .001 
* All measurements are in inches above the minimum radial distance from journal surface to wheel tread. 
œm 
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Device for checking the eccentricity of wheels without removing them from under cars 


Table V—Wheel Eccentricity Measurements—Four Pairs of Cast-Iron Wheels When New and After 


20,000 Miles of Service* 
Pair No. 1 Pair No. 2 Pair No. 3 Pair No. 4 
Mark - — 2 
No. left right left right left right left right 
—. РЕР pa. ————— — — —————— 
After After Aíter After After After After After 
New 20,000 New 20,000 New 20,000 New 20,000 New 20,000 New 20,000 New 20,000 New 20,000 
miles miles miles miles miles miles miles miles 
1 .035 .037 .001 .004 .045 .044 .024 .U16 .000 .001 .028 .028 .011 .009 .000 .000 
2 .033 .038 .011 .008 .034 .036 .028 .022 .016 .016 .059 .045 .015 .019 .000 -003 
3 .004 .006 .022 .022 .034 .023 .029 .025 .027 .030 .061 .066 .023 .026 .032 .035 
3.6- .033 3.5-040 3.5-044 
4 .000 .000 .000 .000 .017 :017 .030 .026 .037 .042 .056 .057 .028 .024 .024 .024 
5 .000 .006 .003 .003 .003 .000 .022 .025 .016 217 .056 .052 .027 .016 .046 .048 
5.7-. 
6 .002 .007 .018 .019 .000 .000 .010 .016 .002 .007 .060 .058 .035 .016 .025 .029 
7 .009 .006 .024 .030 .029 034 .011 .012 .025 .009 .043 .046 .000 .000 .035 .044 
7.4-.000 7.4-.000 
8 .023 .023 .021 .027 .041 .039 .016 .013 .007 .009 .000 .000 .003 .002 .010 .014 
*All measurements are in inches above the minimum radial distance from journal surface to wheel tread. 
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out. None of these should prove impossible of solution 
and the result will be a gage that will give correct infor- 
mation on the trueness of a pair of wheels without re- 
moving them from the car. 

With a means of obtaining this information readily, 
it should be possible to inaugurate a program of replacing 
wheels that are too much out of round or eccentric. Very 
little has been done along these lines in the past because 
of the difficulty in obtaining accurate measurements of 
wheel conditions. In such a program, it would be logical 
to set a rather high limit of eccentricity at first and 
change all wheels which exceeded this limit, then as prog- 
ress was made the limit could be reduced and wheels not 
falling within this lower limit could be changed. Mean- 
while, if all new wheels turned out of the wheel shops 
were as accurate as possible, the situation would con- 
stantly be improved until the goal of round and true 
wheels under all cars were attained. In starting such a 
program, a large amount of help in locating cars with 
wheels that are not true can be had from watching cars 
while they are moving at low speed in yards or terminals. 
A car that has even one pair of wheels excessively out 
of true will bounce badly at low speeds, the exact speed 
depending somewhat upon the load in the car. Any cars 
that bounce excessively when moving at speeds of six 


to eight miles per hour should be investigated for bad 
wheels. 

In exercising control over the work of the wheel shops, 
the gage first described would prove indispensable. 
Periodic checks of finished pairs of wheels could be made, 
and, if any of the machines had become out of adjustment, 
this condition could be corrected before a large number 
of poor wheels had been turned out. An eccentrically 
mounted wheel starts out under a serious handicap be- 
cause it is not only subjected to heavier loads caused by 
bouncing of the car body which it helps to produce at 
certain speeds but it is liable to slide flat because the 
brake shoe grabs the high spot. If a pair of wheels are 
fairly true when they leave the wheel shop, they have a 
much better chance of remaining that way in service. 
Table V shows concentricity measurements of four pairs 
of new cast-iron wheels when they left the wheel shop 
and the same measurements on these wheels after they 
had made about 20,000 miles. These wheels were turned 
out of the wheel shop in what would be considered good 
shape for cast-iron wheels and the measurements show 
that they remained in practically as good shape for the 
first 20,000 miles of their service. There has been no 
further opportunity to check their condition after addi- 
tional service. 


Welded Cromansil Structures 
In Railway Service 


VOLUTION of designs for light-weight trains 
powered for high-speed service has naturally required 
drastic weight reductions in all of their component parts. 
In meeting the requirements of light weight in high- 
speed service, designers first utilized welded Cromansil 
steel construction in the complete engine frame, including 
the engine crankcase and water jacket, for the power 
plant of the first of the high speed, streamlined trains, 
that was built for the Union Pacific System by the Pull- 
man Car & Manufacturing Corp. The engine, a distillate 
burning, carbureting type developed by the Winton Eng- 
ine Company, is a l2-cylinder V-type with cylinders 
7% in. in diameter and having an 8% in. stroke. 
The engine is rated at 600 hp., at 1,200 r.p.m., and 
some idea of the weight reduction effected through 
efficient design and the use of welded Cromansil steel 
construction in the engine crankcase is indicated by the 
fact that the weight ratio of the engine is 16 Ib. per b.hp. 
On the "Zephyr", built by The E. С. Budd Manu- 
facturing Company for the Chicago, Burlington & Quincy, 
the internal unit which in functional comparison corre- 
sponds to the bed of a steam locomotive is the under- 
frame of the power car. It carries the engine, generator, 
compressor, batteries, and controls, with a weight of 
approximately 60,000 Ib. for engine and generator. This 
underframe weighs only 6,060 Ib. as built in welded 
‘Cromansil steel. This extremely high ratio between 
weight of the structure and the load it supports was made 
possible by the utilization of an efficient design and fab- 
rication by welding from Cromansil steel. Two hundred 
four pieces of Cromansil steel, flame cut to shape from 
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Parts fabricated by welding not 
only permit weight reductionbut 
proper stress distribution 


rolled plate of the required gage, were formed where 
necessary and assembled and welded into the one piece 
structure. The underframe is 25 ft. 377 in. in length, 8 
ft. 8 in. in width, and was welded principally from plates 
546 in. in thickness. It forms the bed of the front half 
of the first car of the train and is joined at the rear to 
the stainless-steel structure forming the balance of the 
car. In the preparation of the many small component 
parts and in the assembly and welding procedure, exer- 
cise of great care was necessary because the underframe 
was the first structure of such shape and weight-volume 
ratio that had been attempted with the welding method 
of fabrication. Considering the complexity of the service 
conditions imposed on the structure—the 600 hp. Winton 
Diesel engine and generator depending upon it for their 
stability in operation, the stresses induced by movement 
over the average roadbed and accentuated by operation 
at high speeds, the lateral thrust due to curvature in the 
track and possible collision in service, the remote con- 
tingency of dragging the train through the coupler con- 
nected directly to the frame by the usual draft-gear 
arrangement—the construction of the underframe in the 
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conventional structural steel, fabricated by riveting, was 
wholly impractical. Standard structural shapes would 
have produced angularity in the completed unit, resulting 
in possible stress concentration points which could not 
be permitted. Every rivet would have been a possible 
starting point for localized corrosion. Production of 


the underframe in cast steel was evidently an impossi- 
bility because of the weight requirements. 
It will be observed that the contours of the underframe 


A steel bolster fabricated by welding 


depart radically from the conventional. Every effort 
was made to utilize the inherent flexibility of welded 
construction in the production of a structure free from 
sharp changes in configuration at critical points. The 
design incorporates extremely moderate changes in con- 
tour to avoid concentrations of stress. The mutual inter- 
action of adjacent members, introducing a high degree of 
redundancy, is an important element in the functioning 
of the structure as a single unit rather than as a con- 
nected assembly of individual members. 

An incidental but interesting factor in the fabrication 
of such a unit in welded steel is the ease with which 
design revisions, decided upon after fabrication has be- 
gun, are carried into effect, even on the day of shipment 
from the welding shop. It follows, of course, that any 
changes deemed necessary in units constructed at later 
date can be effected without the inhibiting influence of 


existing patterns or molding equipment, or on the other 
hand, by the sizes and shapes of standard rolled sections. 

In addition to the underframe of the "Zephyr", the 
crankcase of the 600 hp. Winton Diesel engine powering 
this train is of welded Cromansil steel. The complete 
engine, without generator and auxiliaries, weighs only 
about 22 Ib. per hp. 


Welded Truck Parts 


One of the illustrations shows a welded Cromansil 
truck frame, composed of 78 pieces of varying shapes 
and sizes, and weighing approximately 1,500 Ib. as 
shipped with machining stock still to be removed. The 
flange metal in this frame is % 6 in. in thickness, and the 
webs in general are Ув in. in thickness. The unique 


method of carrying the journal reactions into the frame 
proper, and the method of producing the journal-box 
guides from a single formed plate, are clearly shown in 


Spring plank of welded parts 


an illustration. The bolster and the spring plank weighed 
respectively 340 Ib. and 200 lb. and the ease with which 
the metal is placed to do the most good is quite evident 
from the illustrations. Parts for six truck, practically 
duplicates, were fabricated in welded Cromansil steel on 
this order for the multi-section stainless-steel car built 
by the E. G. Budd Manufacturing Company and now 
in service on the B. M. T. Lines in New York. A study 
of the weights of the truck frame, bolster, and spring 
plank indicates the desirability of such construction where 


This complete truck frame, 

a welded Cromansil struc- 

ture, was built for multi- 

section, stainless-steel cars 
for subway service 
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weight reduction is a paramount consideration. Another 
inherent feature of this method of fabrication is the fact 
that estimated weight schedules assume a higher degree 
of reliability. The final weights can be estimated with 
accuracy. There is no necessity for the rapping of 
patterns and shaving of molds to facilitate gusti with 
consequent overweight. 


A welded truck bolster for a special service car 


The use of welded-steel truck frames naturally brings 
to mind two questions, first, angularity with a consequent 
disregard for concentrations of stress, and second, a 
comparison with present types of built-up structural steel 
frames which embody all the corrosion difficulties and 
maintenance troubles inherent in riveted structures sub- 
ject to such service requirements. As for the first ques- 
tion, the welded structures shown herein indicate that 
angularity can be minimized through proper design and 
efficient welding from formed steel plates. As for the 
second question, there are no joints in the welded-steel 
structures shown that permit localized corrosion or 
loosening of parts and subsequent weaving. The units 
have all the desirable attributes of one-piece structures 
and the added advantages of construction from a predict- 
able material, rolled steel. 

For the Sperry Rail Service’s three new detector cars, 
the Sperry designs of truck frame, bolster and spring 
plank as proposed for manufacture by methods other 
than welding were found to be far heavier in weight than 
could be permitted. In addition to performing the usual 
functions as a truck frame, the structure carries a mass 
of electrical apparatus incident to the rail detection serv- 
ice of the Sperry cars. Here again welded-steel struc- 
tures solved the problem. The frame is about 15 ft. in 
length and 7 ft. 6 in. in width and weighed 3,970 Ib. be- 


The problem of weight re- 
duction in the Sperry detec- 
tor cars was solved in the 
truck-frame design by the 
use of a welded structure, 
the underneath view of 
which is shown here 
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fore machining, contrasted with a minimum estimated 


weight of 6,000 Ib. if produced by the conventional 
method. The frame has Cromansil steel in all primary 
stress members. It incorporates a double transom and 
special treatment at the end sills. The struts running 
from end sill to transom parallel to the side members 
were made necessary by the brake arrangement. It was 
impossible to apply standard clasp brakes due to the 
fact that the space in and around the trucks was con- 
gested with electrical equipment. А special arrange- 
ment was worked out with the reactions carried into 
the truck frames. Here, as in the case of the Zephyr 
underframes, ease in revision played an important part. 
It was decided during the actual fabrication of the 
primary members to incorporate various brake mechan- 
ism support brackets as an integral part of the frame 
structure. The change was made without any appreci- 
able delay. It can be seen from the illustration that this 
frame, of necessity, was of such shape that it was a 
challenge to any process. Clearances were limited in 
many ways, resulting in the dips and turns in the tran- 
soms and end sills. The side frames are practically U- 
sections with flanges downward, reinforced on the lower 
edges with bars, the size of which was determined by a 
proper balance of the cross-section to produce maximum 
strength per unit area. The transom and end sills are 
channel shaped. 

The bolsters for the Sperry detector cars are interest- 
ing from a structural standpoint. Top and bottom 
flanges were cut from single plates. The system of 
webbing is as near radial as possible. This construc- 
tion permitted maximum access for welding—a para- 
mount requirement on structures subject to such service 
conditions. In the rough, the bolsters weighed 950 1b. 
each, while the spring planks weighed 120 Ib. each. 

The bulk of the material used in the welded struc- 
tures described herein is Lukens Steel Company's Crom- 
ansil steel, possessing the following properties: 


Chemical 


Сап aa dis d vod ios erp ped ааа ае 0.17 to 0.22 per cent 
Chromium ......... ae .40 .60 per cent 
Manganese 1.40 per cent 
Silicon 0 0.90 per cent 


Wield рор: Jc енне асса а 
Ultimate strength. 
Elongation in 2 


50,000 to 60,000 Ib. per sq. in. 
80,000 to 90,000 Ib. per sq. in. 
About 28 per cent 


In addition, the weldability and machinability of this 
steel are excellent. 

An important advantage of welded construction, as 
exemplified by the use of Cromansil steel only in the 
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primary stress members of the Sperry car truck frames, 
is the ability to employ the more expensive materials 
discriminately throughout the structure. The journal 
guide plates and sundry hanger bearing pieces are 
usually .17 to .22 carbon welding-quality steel. This 
possibility presents an evident economic advantage in 
contrast with the necessity for complete use of an ex- 
pensive alloy throughout an entire structure produced by 
other methods. 

Considering the welded Cromansil structures described 
herein and their satisfactory service record to date, 
it is believed that welded-steel structures are finding 
practical and economic application in the under parts 
of rolling stock. Conditions surrounding the production 
of these welded structures were by no means eco- 
nomically ideal. All were special jobs. There were no 
precedents from which experience might have indicated 
the necessary procedure in fabrication. In each case, 
not more than a few units were involved, and all were 
probably produced by welding as a last resort after the 
possibility of casting or some other method of construc- 
tion had been thoroughly investigated. 

In welded steel the railroads have available a material 
which has been taken in the cast condition in the ingots 
and thoroughly hot worked in the rolling, developing 
physical properties superior to the usual 64,000 Ib. ulti- 
mate, 32,000 Ib. yield and 22 per cent elongation in 2 in. 
of ordinary cast steel. Coupled with this is the absence, 
in welded steel, of any factor limiting minimum cross- 
section such as a minimum size of mold interstices to 
permit a sufficiently rapid flow of hot metal. The rail- 
way designer has available in welded steel construction 
a method of fabrication that permits maximum flexi- 
bility in the creation of the design, a method that meets 
weight-reduction requirements and other exigencies in- 
volved by present-day trends. 
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Apprentice training and up-to-date methods of instruction haye not Бееп entirely forgotten in these lean years. 

Here is a group of apprentices at the Palestine, Texas, shops of the International-Great Northern. Standing 

in the foreground are the general foreman, the superintendent of motive power, the apprentice instructor and 
one of the foremen. 
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EDITORIALS 


Making Friends 
For Your Road 


In the August number of the Railway Mechanical Engi- 
neer we published an interview with a public relations 
officer, in which he commented on ways in which the 
mechanical department can be helpful in making friends 
for the railroad. 

The Tennesseean, of Nashville, Tenn., in a recent 
issue, told how the mechanical-department officers of 
the Nashville, Chattanooga & St. Louis were making 
friends for the railroad by throwing the shops open for 
inspection to school children and such organizations as 
the Boy Scouts. С. M. Darden, the superintendent of 
machinery, announced early in the fall that groups of 
young people, accompanied by their school teachers or 
Boy Scout leaders, would be welcome to visit the shops, 
if appointments were made in advance. It is reported 
that during October more than 100 young people made 
a tour of the shops, including the entire locomotive and 
car repair plant, and that there was a still larger num- 
ber of visitors in November. Such courtesy pays well 
in making friends for a railroad or an industry under 
any circumstances, but all the more so for the railroads 
in these days, when so many children have never had 
a ride on a train. 


An officer of an eastern railroad, amazed at his find- - 


ings in this respect, recently acted as host to about 50 
school children, between the ages of six and twelve, in 
one of the communities served by his road. They were 
given a ride on a train, the first experience of this sort 
that many of them had ever had, 

It is not unusual to find railroad clubs made up of 
students in high schools, in districts considerably re- 
moved from railroad headquarters or division points. 
Sometimes the members of these clubs go long dis- 
tances to visit enginehouses, shops, or other railroad 
facilities. A little effort on the part of the railway me- 
chanical officers to encourage such interest in the rail- 
ways by extending reasonable courtesies to the students, 
should prove most effective in making friends and pros- 
pective patrons for the railroads. An evidence of this 
is the welcome which the public has given to the high- 
speed, streamline, articulated trains, which have been 
placed on display at many railroad stations throughout 
the country. These trains, of course, were widely her- 
alded and advertised and are of special interest because 
of their radical departure from other types of equip- 
ment. 

It is interesting to note, however, that a considerable 
proportion of the public is interested in almost any in- 
novation in railroad equipment, and will turn out in 
large numbers to see far less spectacular demonstra- 
tions than the high speed, streamline trains. This is 
illustrated by the experience of the Lackawanna in ex- 
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hibiting a Pocono type locomotive, together with a new 
hopper car and a rebuilt all-steel box car at a number 
of passenger stations on its line. In seven cities, for 
instance, where the equipment was exhibited for from 
one to three days, it is reported that there were 125,000 
visitors. An actual count revealed the fact that 61,163 
persons, not satisfied with viewing the equipment from 
alongside, actually passed through the cab of the loco- 
motive, in order to get a closer view of the control 
mechanism. 

These incidents, to some, may appear to be unim- 
portant, but looking at the problem from the standpoint 
of the cost to which American manufacturers go to ad- 
vertise and display their products, it would seem that 
the railways are in a position to secure a lot of desirable 
publicity and cultivate many new friends, by making 
it possible for people in communities served by them 
to inspect new equipment or facilities which may be 
placed in service. The mechanical-department officers 
and employees can in this way render a real and sub- 
stantial service to the welfare of the railroads which 
they represent. 


What Life 
Freight Cars ? 


The ultimate physical life of freight cars is usually 
determined by the life of the center sills and the truck 
side and bolster castings. In the case of both box cars 
and open-top cars these parts will usually outlast the 
rest of the structure and, as cars have been built during 
the last few years, are good for at least thirty years— 
probably longer. The number of renewals of other 
parts of the structure will depend on the character of 
the service in which the cars are operated and the 
quality of the original construction. 

The ideal physical structure would be one in which 
all parts were built to last for the same number of 
years so that the car could be scrapped at the end of 
its physical life without in the meantime having re- 
quired any extensive renewals of parts of the structure. 
Improvements in the character of car construction 
during the past twenty years have greatly reduced the 
amount of light repairs required to keep cars in service 
as well as the frequency and amount of heavy repairs. 
These improvements are reflected in the reduction in 
the number of freight-car repair shops, in the number 
of freight-train accidents and in the general speeding 
up of the movement of freight over the railroads. 

We are now entering an era in which new materials 
of greater strength and greater durability will be avail- 
able for use in car construction. At the moment both 
of these qualities are receiving most attention from the 
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standpoint of their possible effect in permitting exten- 
sive reductions in the weight of railway rolling stock. 
Increased resistance to corrosion, however, may be 
expected to change the life history of equipment in the 
construction of which these materials are extensively 
employed. Will its ultimate physical life be greater 
than that of present equipment? Can the new ma- 
terials be utilized to build a balanced structure which 
can be scrapped when extensive renewals become 
necessary ? 

Physical factors, of course, do not operate alone in 
determining the useful life of a freight car. The ever- 
present but intangible obsolescence is of at least equal 
importance. Obsolescence is the effect of change on 
the relative value of physical things. In the case of 
cars the changes are of two kinds. One is improve- 
ments in car construction which may reduce the cost 
of maintenance, increase the reliability of the car in 
train operation or improve the service to the patron 
by better protection of lading, by meeting his ideas as 
to shipment size, etc. The other is changes in the 
shippers' ideas with respect to packaging, unit size of 
shipments, etc., as well as shifts in the character of 
traffic on a given railroad which operate to reduce the 
utility of certain types of cars. 

Such factors are of as great importance in deter- 
mining the actual useful life of freight cars as those 
which fix their ultimate physical life. While the exact 
character of the changes which cause obsolescence can 
never be foreseen, that they will continue to take place 
should never be held in doubt. Allowance should be 
made for that fact in determining what physical life 
shall be built into new freight cars, so far as this can 
be controlled by the designer. Shall the car be built 
to last the life of its most durable portions—at least 
thirty years—or shall it be built so that at the end of, 
say, twenty years the usable material left in it will not 
be sufficient to make its retirement uneconomical? With 
the changing conditions as to traffic and business re- 
lations, and with the assurance of continued technical 
progress, it is not economy to build for long physical 
life. 


Freight-Car 
Conditions in 1935 


An interesting preview of probable freight-car condi- 
tions in 1935, particularly as relates to repairs and re- 
tirements, is afforded in a statement on this subject 
recently issued by the Federal Co-ordinator of Trans- 
portation. This statement, prepared by the Section of 
Car Pooling, summarizes the replies to a questionnaire 
sent to all Class I railways and not only presents a 
picture of actual freight-car conditions as of July 1, 
1934, but shows what the railways plan to do in the 
way of repairs and retirements during the succeeding 
18 months, or up to December 31, 1935. The announced 
object of the co-ordinator in issuing the statement was 
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to direct attention to the condition of freight cars, fol- 
lowing a long period of light demand, and to promote 
the early retirement of those cars which have out- 
lived their period of effective service life and are obso- 
lete or excessively costly to maintain. 

No attempt is made in the summarized replies to 
the questionnaire to cover such items as car age, load 
limit, ledger value and depreciation, the report being 
devoted exclusively to retirements and repairs. Accord- 
ing to the figures presented, Class I railways retired, 
in the year ending June 30, 1934, 51,151 box and 
automobile cars, 20,690 gondolas, and 12,626 hopper 
cars, which, with other types retired, made a total of 
98,132 cars. This constituted 4.8 per cent of the 
ownership as of July 1, 1933. While the exact figures 
are not available, the railways expected to retire 68,151 
cars in the last half of 1934, and 96,144 cars are sched- 
uled for retirement during the year 1935. This rather 
extensive retirement program is made possible by the 
action of the Interstate Commerce Commission last 
June in approving applications from individual rail- 
ways for authority to charge retirements to the profit 
and loss account. The extent to which actual retire- 
ments in 1935 meet the estimate will be contingent to 
a large extent upon railway traffic and earnings, which 
also is, of course, a vital factor in expenditures for 
maintenance. 

According to the report, Class I railways planned to 
give general repairs to 64,494 cars at an aggregate cost 
of $19,827,839, or an average of $307 per car, in the 
last half of 1934. For the year 1935, it is planned 


. to give general repairs to 223,788 cars, at an average 


cost of $65,699,111, or an average of $294 per car. 
Eliminating the cars to be retired through 1934 and 
1935, the above repair program is equivalent to giving 
heavy repairs to 15.8 per cent of all cars and 16.2 per 
cent of the box cars left from the July 1, 1934, in- 
ventory. 

The statement also provides an estimate of the num- 
ber of cars to be given additions and betterments dur- 
ing the last six months of 1934 and the year 1935. 
The number of cars affected is 88,991 and the total 
cost $18,399,450, or an average cost of $207 per car. 
Unquestionably, a sizable amount of this expenditure 
will be devoted to the replacement of arch-bar trucks 
which are still in service on practically one-third of 
the freight-car ownership. An examination of figures 
compiled by the Association of American Railways, 
Mechanical Division, indicates that the percentage 
of freight cars, both railroad and privately owned, 
equipped with arch-bar trucks, was 44.2 per cent on 
January 1, 1930; 40.8 per cent on January 1, 1931; 
38.7 per cent on January 1, 1932; 37.4 per cent on 
January 1, 1933; 35.4 per cent on January 1, 1934; 
and 34.1 per cent on June 30, 1934. Present indica- 
tions are that the effective date of January 1, 1936, 
when cars equipped with arch-bar trucks will be non- 
acceptable in interchange, must be extended, but it is 
much to be hoped that this extension will not be used 
as an excuse to minimize the importance of scrapping 
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aged cars equipped with arch-bar trucks and replacing 
arch-bar trucks with modern cast-steel side frame 
trucks just as fast as it is physically and financially 
practicable. 


Streamlining 


Streamlining, in its introduction on American railroads 
was associated with reductions in cross-section and 
light weight in the design of articulated train units in 
order that high speeds might be attained without the 
need of power-plant capacity in excess of what could be 
readily applied in a self-propelled unit. The effect of 
weight reduction is better understood than either of 
the other two factors, both of which affect air resistance. 

Professor Klemin, in his series of articles which ap- 
peared in the August, September and October issues 
of the Railway Mechanical Engineer, concludes that 
the air resistance of the steam locomotive in its con- 
ventional form is a great waster of power and that this 
situation can be greatly improved by the application of 
a simple cowling without any change in the structural 
features or general arrangement of the design. The 
wind-tunnel tests at the National Research Labora- 
tories of Canada indicated a reduction in air resistance 
of the locomotive of 35 per cent by the application of 
cowling over the top of the boiler and at the front end 
to provide a smooth air flow and a clean-cut lifting of 
the smoke above the top of the locomotive. The New 
York Central, which in its “Commodore Vanderbilt" 
has gone somewhat further than was done in the models 
tested in Canada, particularly in completing the cowling 
over the top of the tender, anticipates about 36 per cent 
reduction in the air resistance of the locomotive, on the 
basis of its own wind-tunnel tests conducted at the 
Case School of Applied Science, Cleveland, Ohio. 

Turbulence along the sides of the train and resistance 
to side winds can be reduced by smoothing up the sur- 
faces, by applying inward curving skirting below the 
sides of the underframe and by replacing the customary 
monitor type roof with a smooth roof of the turtle-back 
type. Straight, longitudinal roof lines at the ends of 
the coaches, somewhat after the British manner, may be 
expected to reduce turbulence between coaches, which 
it would seem is induced by the downward curving 
ends customary on American equipment. In this con- 
nection it is interesting to recall the fact that the Can- 
adian tests indicated that the presence or absence of 
side and roof curtains to close the gap between the loco- 
motive cab and the front of the tender made no differ- 
ence in the air resistance of the model. 

The intimate association of streamlining with weight 
and cross-sectional reductions has aroused interest in 
the relative value for reducing train resistance of these 
factors considered separately. The unique method of 
analysis developed by G. I. Wright and P. A. McGee 
in their paper before the New York Railroad Club, the 
second and concluding installment of which appears in 
this issue of the Railway Mechanical Engineer, pro- 
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vides a means for an evaluation of this kind While 
their method of calculating head-end and rear-end air 
resistance separately from the so-called skin friction 
and eddy losses along the sides of the train needs the 
confirmation of further experimental work, it is be- 
lieved to represent a fair approximately to actual con- 
ditions. 

One of the first things indicated by an application of 
this method of analysis is the decreasing importance of 
head- and rear-end air resistance in relation to total air 
resistance as the length of train increases. In a train 
of six Pullman cars, or their equivalent in length, head- 
end air resistance amounts to over 40 per cent of the 
total air resistance, whereas in a train of 14 cars of the 
same kind it represents about one-fourth of the total air 
resistance. At 100 m.p.h. air resistance becomes over 
57 per cent of the total resistance in the six-car train 
and about 48 per cent of the total in the 14-car train. 
Approximately the same proportions apply in the case 
of trains of similar length, but of reduced cross-sec- 
tions. This indicates the relative importance of at- 
tention to the exterior surfaces of passenger cars in- 
tended to run in long heavy trains as compared with 
changes in end formation, and suggests that attention 
to such details are of importance where high speeds are 
to be attained. 

The effect of weight reduction on train resistance is 
well defined at all speeds, being proportionately greater, 
of course, at the lower speeds where frictional re- 
sistances form a relatively large part of total resistance. 
On the other hand, special end streamlining, while of 
relatively little importance below, say, 60 m.p.h., grows 
rapidly in importance as the speed increases. 

Assuming a 30 per cent reduction in weight with no 
other change, this will cause a reduction of 12 per cent 
in resistance at 60 m.p.h. and about 714 per 
cent at 100 m.p.h. in the case of the 14-car train. 
In the case of the six-car train the effect of such a 
weight reduction will be about equal to that of the 
streamlining of the ends at 60 m.p.h.,—8 per cent—but 
at 100 m.p.h. will represent only about a 5 per cent re- 
duction, whereas the special end formation would 
probably effect a reduction of resistance of 12 per cent. 
A reduction in cross-section of the lighter weight train 
from 120 sq. ft. to 100 sq. ft. would effect a 5 per cent 
reduction at 60 m.p.h. and something more than 12 per 
cent at 100 m.p.h. as compared with the lighter weight 
cars of full cross-section. The effect of a similar 
change in resistance of a train of six cars would be to 
reduce total resistance by about 9 per cent at 60 m.p.h. 
and 11 per cent at 100 m.p.h. 

These comparisons give some indication of the rela- 
tive value of the different factors as applied to long 
and short trains. A further reduction in the length of 
the train would rapidly increase the proportionate effect 
of end formation on total air resistance as well as on 
total train resistance. The reduced cross-section, be- 
cause of its reduction of the longitudinal surfaces of the 
train, tends to increase its proportionate effect on total 
resistance as the length of the train increases. 
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With the 


Car Foremen and Inspectors 


Reducing the Cost 
Of Heating Rivets 


iR oz the savings possible by using low- 
pressure instead of compressed air for operating 
burners and air curtains on oil-fired rivet heaters, the 
Illinois Central system recently installed 44 low-pressure 
units at Centralia (Ill.), Nonconnah (Tenn.), McComb 
(Miss.), and Vicksburg (Miss.) shops. 

To the casual observer, or even the experienced shop 
man, a small rivet heater, burning only a few gallons 
of oil an hour, seems scarcely to offer the opportunities 
for saving that really exist. Considering, however, that, 
even at very nominal power rates, it costs $100 during an 
average working year for only the power used to com- 
press to 80 Ib. the air discharged through a hole that can 
be plugged by the lead of an ordinary pencil, it begins 
to be evident how important it is to give careful consid- 
eration to the use of compressed air, and substitute a 
less expensive medium whenever it is practical to do so. 

For certain purposes compressed air is indispensable 
and economical, such as for riveting, chipping, sand blast- 
ing, etc., but for rivet heating, it can in many cases be 
replaced to advantage with low-pressure fan or blower air. 

This does not mean that there is no longer any place 
for the small portable-type rivet heater that operates with 
compressed air. Such equipment should be used for 
heating small quantities of rivets for light repairs, for 
emergency work or for jobs that require that the heater 
be frequently moved from one location to another. For 
such work the small portable-type heater has a practical 
advantage over the low-pressure type, even though the 
air cost is much higher. 

In connection with car manufacturing and rebuilding 
programs which require large quantities of rivets of vari- 
ous sizes, and when it is customary to move the work to 
the heater instead of moving the heater to the work, 
there is a real opportunity for saving in the cost of air 


required for operation of burners and air curtains. It is 
not unusual to find that compressors are overloaded and 
that consideration is being given to increasing compressor 
capacity by the installation of another unit. A careful 
check of the requirements of equipment, such as rivet 
heaters, will often reveal that if this equipment were 
taken off the compressed-air line, there would be ample 
air for the equipment that must be operated with com- 
pressed air. 

In the operation of oil-fired rivet heaters, air is re- 
quired for two purposes. One is to operate the burner 
and the other to provide comfortable working conditions 
for the operator. For the latter purpose, it is common 
practice to install an air curtain pipe in front of the 
heater opening. Seldom is the cost of operating the air 
curtain given serious consideration, even though there 
is more opportunity for saving at the curtain than at the 
burner. 

For quick approximation of the saving that can be 
made during an average working year, it will be found 
convenient to refer to the table which shows the savings 
separately for both burners and air curtains. 

The accompanying photograph shows a line of these 
new low-pressure rivet heaters at Centralia shops. The 
drawing shows details of the construction, including the 
arrangement of the fire brick lining and the application 
of blower, burner and air curtain pipes. These heaters 
were constructed in the shops of the Illinois Central. 
Burner and blower equipment was furnished by Mahr 
Manufacturing Company. 

Fuel oil is supplied from a 2-in. pipe run underground 
from the fuel-oil tank to the heaters. Oil-line pressure 
is kept constant at 25 Ib. Directly below the burner of 
each heater, the underground supply pipe is fitted with a 
tee for making connection to a Mahr safety automatic 
shut-off valve. From this valve, a V5-in. pipe is run to 
the strainer and oil regulating valve of the burner and 
connection made from the regulating valve to the burner. 


Savings Per Year of 300 Ten-Hour Days by Substituting Low-Pressure Fan-Blast Air for High-Pressure 
Compressed Air in Oil-Fired Rivet Heaters 


Oir Burners ONLY 


Oil burned 
per hour Cost per power per kilowatt-hour, cents 
gallon M % 1 1 K 1X 2 K hi 
1 $ 5.87 $ 8.80 $ 1173 $ 14.66 $ 17.59 $ 20.53 $ 23.46 $ 26.39 $ 29.33 
2 11.73 17.60 23.46 29.33 35.19 41.06 46.92 52.7 58.65 
3 17.60 26.40 35.19 44.00 52.79 61.59 70.38 79.1 87.96 
4 23.46 35.19 46.92 58.65 70.38 82.11 93.84 105.57 117.29 
5 29.33 43.09 58.65 73.32 87.98 102.64 117.30 131.97 146.63 
10 58.65 87.98 117.30 146.63 175.95 205.28 234.60 263.93 293.25 
50 293.25 439.88 586.50 733.13 879.77 1,026.38 1,173.00 1,319.63 1,466.25 
1 00 586.50 879.75 1,173.00 1,466.25 1,759.50 2,052.75 2,346.00 2,639.25 2,932.50 
3 00 1,759.50 2,639.30 3,519.00 4,398.80 5,278.50 6,158.30 7,038.00 7,917.75 8,797.50 
Aix Curtains Ону* 
к 
р еп : 
t. м 1 1 1% 1% 2 2 24% 
1 157.15 235.72 314.30 1 ar 471.44 550.02 628.59 26$ 16 785.74 
2 314.30 411.44 628.59 785.74 42.88 1,100.03 1,257.18 1,414.33 1,571.47 
3 471.44 707.16 942.89 1,178.60 1,414.33 1,650.05 1,885. 2,121.49 2,357.21 
4 628.59 942.89 1,257.18 1,571.47 1,885.77 2,200.06 2,514. ,828. 3,142.95 
5 785.74 1,178.61 1,571.47 4964. 2,357.21 2,750.08 3,142.95 3.535.82 39180 
10 1,571.47 2,357.21 3,142.95 3,928.69 4,714.92 5,500.16 6,285.90 7,071.64 7,857.3 
50 7,857.36 11,786.05 15,714.73 19,643.42 23,572.10 27,500.80 31,429.50 35,358.19 39,286.85 


*Note that the comparison is based on using compressed air at 80 Ib. through 3-64-in. holes, spaced on }4-in. centers, and fan blast air at 10 ounces through 
M-in. holes, spaced on 1-in. centers, which is common practice for effective protection to operators. 
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A battery of low-pressure rivet heaters installed at 
Centralia shops 


The safety shut-off valve was installed automatically to 
shut off the flow of oil to the burner if anything caused 
the oil pipe to break. 

A special feature in the construction of the heater is 
the extended combustion chamber which serves to pre- 
mix the fuel and air so that combustion is complete when 
the products enter the heater chamber. The burner is 
tilted approximately 5 deg. from the horizontal so as to 
have the flame strike the arch above the center of the 
heater opening and cause rotation of the flame. The 
combination of extended combustion chamber and tilting 
of the burner permits complete mixing of the gasses and 
makes it possible to maintain a soft non-scaling atmos- 
phere which is particularly necessary in heating rivets. 

The rivet heaters are set at right angles to the repair 
track and two crews work from each heater. A quantity 
of from three to five sizes of rivets are kept hot so that 
the riveters are never obliged to wait for hot rivets. The 
operator working from one opening in the heater does 
not interfere in any way with the operator working from 
the other opening as they are on opposite sides of the 
heater. 

The hearth heating area measures 18 in. by 27 in. 
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Application of Mahr burner and blower to low-pressure 
rivet forge on the Illinois Central system 
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JANUARY, 1935 


which allows each operator a space of 9 in. by 27 in. for 
heating the rivets his crew requires. This space is ample 
for heating all the rivets of various sizes that one crew 
will require. 

The heater consumes approximately three gallons of 
oil per hour and is fitted with an air-curtain pipe 9 in. 
long at each opening for the comfort and protection of 
the operators. A ll-hp. blower supplies the air re- 
quired for both the burner and the air-curtain pipes. 

The cost of compressed air varies somewhat, depend- 
ing upon the type of compressor used and the cost of 
the power. Taking into consideration both steam and 
motor-driven compressors, the average cost of compressed 
air on the I. C. is $.0679 per 1,000 cu. ft. of free air com- 
pressed to 100 Ib. pressure. Assuming average compres- 
sor efficiency, this cost is equivalent to a power cost of 
approximately $.025 per kw. h. when using the table to 
determine savings per year when low pressure instead 
of compressed air is used for burners and air curtains. 
Using the table to determine the savings per year as the 
result of installing 44 low-pressure instead of com- 
pressed-air-type rivet heaters at various shops on the 
I. C., it is observed that this amounts to: Burner (3 gal. 
per hr.), $87.96; air curtain (1% ft.), $1,178.61; total 
per rivet heater per year, $1,266.57; grand total, 44 
heaters, $55,729.08. 

The actual power saving is only one of the economies 
and advantages resulting from the use of low-pressure 
instead of high-pressure oil-burning equipment. 

Experience has shown that fire-brick linings last con- 
siderably longer. In one instance, a heater of the high- 
pressure type required new lining every five months. 
When changed over to low pressure, lining life was in- 
creased to eight months. The low-pressure blast actually 
submits the steel to a soft soaking heat conducive to 
thorough and uniform penetration and takes the "bone" 
out of the steel to such an extent that fewer blows are 
required for working it to the desired shape. 


Cleaning Oil 
Drums 


HE illustration shows at 4 a steaming platform suc- 

cessfully used at the Chicago shops of the Chicago 
& North Western for cleaning oil drums or barrels which 
have contained heavy oils. This platform consists of a 
suitably supported and inclined sheet-metal drain pan, 
above which two small timber joists are bolted the re- 
quired distance apart to serve as a support for the oil 
drums, which stand on end. Five drums can be cleaned 
at one time on this device, steam being supplied from five 
vertical pipe jets which extend upward from suitable 
pipe connections near the center line of the oil drain pan 
and are so spaced as to accommodate oil drums of the 
usual size. 

In operation, the two plugs usually provided in each 
oil-drum top are removed, the drums being inverted and 
placed on the steaming rack with the steam nozzles ex- 
tending up into the drums. Steam pressure is turned 
on for a period of about 10 min., during which the 
interiors of the drums are thoroughly heated, the oil and 
condensed steam drained out through the open plug holes 
and the drums thoroughly cleaned. Drums containing 
lighter oil are placed one at a time on a special tumbling 
rack, shown at B, which supports the drum horizontally. 
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Cleaning oil drums by the steaming method at the Chicago shops of the Chicago & North Western 


Steam is applied through a long nozzle, after which the 
drum is placed on end and any residual moisture ex- 
tracted by an air syphon is shown at C. 


Dave Pays for a 
Transferred Load 


By T. J. Lewis 


GREAT many car inspectors seem to think that 

they can avoid trouble for themselves and expense 
to the company they work for by keeping foreign cars 
off their road as much as possible. With this idea in the 
back of their heads they begin to make a practice of ap- 
plying a “В. О. Return When Empty” card to every 
switch car given them by connecting lines, if they can 
find any defect on it whatever. It is a wrong idea, of 
course, and a faulty practice, and like all such, it brings 
its penalty sooner or later, usually sooner. 

It is easily seen how this idea becomes imbedded in an 
inspector's mind, for he has experienced himself, or he 
has intimate knowledge of some other inspector having 
experienced the misfortune of receiving a foreign car on 
his road and then having it develop a serious defect be- 
fore it leaves the line. Maybe it shows up at the other 
end of the road under load, in a condition that requires 
the load to be transferred. Then, it seems to the inspec- 
tor involved that he is the only man in the world that 
does not firmly believe that the defect existed when he 
received the car on his line, unless the damage is of such 
a nature that it is plain that he could not have over- 
looked it, or unless there is positive knowledge as to 
how and when it occurred. 

One result of this practice is that it often prevents the 
use of a car for return loading when there is really no 
good reason why it should not be so used and when it is 
needed. This causes inconvenience and extra switching 
time and expense to the transportation department. 
Often in a case of this kind the yardmaster or switch- 
foreman will get together with the inspector and when 
the inspector learns that the car is really needed he will 
remove his B. O. card and allow the car to be loaded. 
This soon produces a lack of respect for the inspector's 
cards and that, in turn, opens up the way for several sorts 
of trouble. 

Dave had drifted into this habit and Alec had often 
tried to talk him out of it, but his efforts had never pro- 
duced anything but an argument and the mere fact that 
Alec condemned Dave's practice served the purpose of 
convincing Dave more firmly that he must be right. 
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So a few days ago Dave "ketched a b'ar by the tail." 


LEC hadn't been long in his office when, on look- 
ing through the window he saw Dave coming 
across the yard. He could tell by Dave's hurried, deter- 
mined step that whatever the matter in hand was Dave 
considered it very important. He didn't have long to 
wait. Dave blustered in like a gust of hot air laden with 
coal smoke, with his usual, “Hullo, Alec," proceeded to 
seat himself on an empty nail-keg at the corner of Alec's 
desk. 

“What you got on your mind, Ol’ Man? Blank, as 
usual?" Alec asked. 

*'Bout as usual, I guess. Same old things over and 
over with just a little variation occasionally, like this 
one I've got in my pocket," Dave said, as he drew his 
book from his pocket, took a transfer authority card out 
and laid it over in front of Alec on the desk. “All I need 
is your ‘John-Henry’ on that dotted line and everything’ll 
be pretty." 

Alec picked up the card, looked at it a minute and laid 
it down, saying, “Well, Dave, if I'd sign a paper for 
anybody I would for you, but that’s one bad habit I’ve 
quit. Took me a long time to break myself of it, but 
finally I succeeded and now I’ve almost forgot how to 
spell my name, much less write it. Yes, sir, just can 
manage to scribble it on my pay-check.” 

“Oh, well,” Dave said, “You needn’t get so ignorant 
all of a sudden. I never did think you was the fellow 
folks referred to when they said ‘Smart Alec,’ but just 
do the best you can on that and I'll make out with it.” 

“Can’t do it, Dave," Alec shook his head. 

“Yes, you can," Dave continued, good-naturedly, “T11 
give you what prompting you need and be responsible 
for the results. To begin with, there’s not any k, nor 
any z in spelling ‘Alexander,’ no matter how much it 
sounds like there should be, and it starts with a capital 
A, instead of E.” 

“Taking up Ed Hunt’s way of trying to transfer all 
foreign cars just to save per diem, are you?” Alec asked 
as he picked the ticket up again, then, “Why, Dave, this 
is practically a new car; better than any of your own, at 
least; and you must go and transfer the load just because 
the car didn't have your railroad company's name on it. 
Is that it?" 

“Oh, just wait a minute. You are getting ahead of 
yourself," Dave said, as he wriggled around on the nail- 
keg, trying to get in a more comfortable position. “Ed 
Hunt, himself, is the daddy of that job." 

"Seems to me you're after the wrong man then," Alec 
said. 

"Sure," Dave agreed, "I know you are always the 
wrong man to get after when anything is to be done, 
unless it’s some talking, or something like that. But 
what I'm in need of now is your signatyse on that trans- 
fer authority card, and just talking won't o? 


Mechanical Engineer 
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“Where did this car come from to begin with?" Alec 
asked. 

"You folks gave it to us two days ago," Dave ex- 
plained, “апа when we got it it was tagged to The Falk- 
ner Lumber Company, but they reshipped it in the same 
car to Lawley, forty miles out on the G.Y.M. That’s 
how Ed got a shot at it. Wasn't much of a defect; draft 
channels cracked through the front draft keyway, caused 
by a slack draft gear allowing the draft-key to engage the 
center channels." 

“I saw that crack when the car came in," said Alec, 
“but it was not bad enough to think about transferring 
the load for. Still, that's yours and Ed's goose; you can 
cook it to suit yourselves, but just count me out." 

“Oh, yes, that sort of talk sounds as pleasant to you 
as the knocking-off whistle, but the car came from you, 
and you are due to pay for transferring," Dave persisted. 

“Nothing doing," Alec said with a finality that caused 
Dave to realize that he had a job before him, but Dave 
being no quitter, rearranged himself on the nail-keg and 
buckled into the job with: 

*Now, look here, Alec, there's not a bit of use in you 
starting any of your foolishness. It's like this: you 
folks brought the car in here and got pay for hauling the 
load. You gave it to us and we took it out to the lumber 
yard and ‘from there to the С. Y. M. and they get рау 
for hauling it from here to Lawley. What do we get? 
We get a measley switching charge and have to pay for 
transferring the load because you folks brought it here 
in a crippled car. We won't do any such business as 
that." 

* Already done it, haven't you?" Alec asked. 

“Yes, I gave Ed a transfer authority and there is my 
rebuttal ready for you to sign," Dave replied. 

“You should have let the Falkner Lumber Company 
transfer the load while it was in their yard," Alec 
suggested. 

"Why, of course, Alec," Dave said, fretfully, “I and 
everybody else should have done just exactly different 
from what we did do and that would leave not a thing 
for you to do, if I get your idea right." 

“No use to get huffy about it, Dave," Alec said quietly, 
“you know yourself if you wanted us to pay for trans- 
ferring the load you should have put a transfer card on 
it when you received it." 

“The devil!" Dave snorted, "I had no notion the 
blamed thing was going anywhere but to the lumber yard, 
so I just put a “В.О. Return When Empty’ card on it 
and let it go at that." 

“Oh! You did, huh," Alec said, disgustedly, “and no 
doubt the car was delivered to the G. Y. M. with that 
card on it." 

“What difference does it make?" Dave asked. “Ed 
could see for himself that the sills were broken." 

"Only slightly cracked," Alec corrected, and con- 
tinued, “Besides, if it hadn't been for your card Ed would 
have concluded that we both ignored the defect and would 
have paid no attention to it himself." 


D was getting in a tight place. He realized that 
his own company’s switchmen were not paying 
any attention to his B.O. card and delivering the car to 
a connecting line with the card still on it was almost 
surely the cause of Ed Hunt refusing to run it. How- 
ever, he had to put the best face on the case that he pos- 
sibly could and if possible, get Alec to sign his transfer 
authority card, for it gave him an extremely disagreeable 
feeling in the middle of his stomach and caused his nail- 
keg seat to be very uncomfortable to think of his railroad 
company having to pay for transferring a load on noth- 
ing but a switch movement. He was anxious to let him- 
sí down as lightly as possible, so he said: 
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"Can't tell about that, Alec; you see, Ed was on the 
receiving end of the job and if he didn't like the idea of 
running a car in that condition there was nothing to pre- 
vent him from turning it down." 

“Certainly not," Alec stormed, “and that blamed card 
of yours was a cordial invitation to turn it down. Ed is 
no fool and right away he saw the opportunity to trans- 
fer the load into one of his own cars at your expense, 
save per diem and block any argument you could make 
with your own bad order card." 

As Dave's hopes sank, his temper rose. He felt that 
he was about to be done wrong and he had no notion of 
submitting meekly. 

“That’s the rottenest trick I've ever known of, Alec," 
he said. “Bring a load in here in a crippled car and then 
refuse to pay for it being transferred." 

“ГІ tell you what you do," Alec suggested. “Go to 
see the lumber people and explain the situation to them 
and maybe you can persuade them to pay for the trans- 


‚ fer of the load." 


“Done been," Dave growled. 

“What did they say?” Alec asked. 

“Just as nice as pie and as mean as sin," Dave replied. 
“They were very sorry if the railroad company was in- 
convenienced in any way, but they had sold the load of 
lumber to a man in Lawley even before it arrived here, 
so, all they had to do was to rebill it and give the 
switching order to the railroad yard office and they were 
through with it; just waiting now for the buyer's check, 
in payment for it. Meantime, a copy of the bill of lading 
is in their desk and everything is pretty with them. No, 
they couldn't think of paying for the transfer of the load 
from one car to the other. 
ness, if they wanted it done. Altogether, they were just 
as mean and stubborn about it as you are, but in a nicer 
way, they being nicer folks than you." Dave concluded. 

"Sure. Nicer folks," Alec admitted, "but do you sup- 
pose your own manners could have anything to do with 
the difference in them and me?" 

“O, damn all that," Dave grumbled, “Nobody could 
get along with you without cussing you out every few 
days. But what I want to know is whether you are 
going to sign that card or not." 

"No! Sure not," Alec said with a finality that left no 
room for doubt. “Id be glad to help you out, but in this 
case there is nothing I can do." 

"Alright then," Dave concluded, “ТЇЇ just take the 
whole thing to the Old Man and explain it to him and 
ГЇЇ bet he will get a transfer authority signed. I hate 
to bother him with it, but when people act as contrary 
as you and the lumber company folks, there's nothing 
else I can do." 

“I wouldn't do that, Dave, if I were you,” Alec advised. 

"I know you wouldn't do a thing. Nobody’d ex- 
pect you to," Dave stormed, "But you know as well as 
I do that it's not right for us to have to pay for that 
transfer when we get no haul out of the load." 

“Well,” said Alec, “you do as you please about taking 
the matter up with the Old Man, but if it was me, I'd 
let it pass as quietly as possible and hope that he wouldn't 
get onto it at all, because it can't be helped now, and 
if you get him to digging into it, it'll only prove that 
you put that card on the car, without sufficient cause and’ 
then smugly sat down in your own corn-patch and let 
the lumber company and Ed Hunt out-smart you for 
the cost of transferring that load of lumber. No, sir, I'd 
just wait for him to find it out and be hoping all the time 
he didn't. Of course, I'm sorry. . .” 

“ГІІ say you are," Dave snorted as he arose, reached 
over for the card that Alec had refused to sign, viciously 
kicked over the nail-keg that he had been sitting on under 
the table and strode out of the office. 
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That was the railroad's busi- · 


Swivel Head 
Bolt Cutter 


BOLT cutter with a rigid head has been a familiar 

and exceedingly useful tool for many years. 
There are, however, frequently places which this tool 
cannot conveniently reach. By an ingenious, yet simple, 
arrangement the manuíacturer—H. К. Porter, Inc., 
Everett, Mass.—has converted this tool into one that 
can be used equally well in practically any position. As 
indicated in the illustration the swiveled cutter head may 
be turned to any angle on either side of the handles from 
direct up to a right angle. A special section, joined by 


Porter universal bolt cutter with swivel head—Light por- 
tions indicate some of the positions for the head 


a ball-and-socket joint, with a shoe for holding the cutter 
head and a positioning spring to retain the head in the 
selected position are all the changes required. Any stand- 
ard head may be used—clipper cut, center cut, chain cut- 
ter, nut splitter, etc.—and changes from one head to an- 
other may be quickly made. Standard Porter bolt cutters 
may be converted into swivel type at small expense. 


Mechanical Maintenance of 
Air Conditioning Equipment 


By H. K. Allen 


HE rapidity with which air-conditioning equipment 

came into use found the regular force of passenger- 
car maintainers unprepared successfully to maintain the 
various types of equipment during the first season of 
service and resulted in numerous failures. However, 
all of these failures could not be attributed to unpre- 
paredness. Many were caused by weaknesses in design 
and in most cases were on experimental equipment. 

The second season of air-conditioning service not only 
found the maintenance department prepared with a force 
of carefully selected and well trained men, but found 
them equipped with proper repair-shop equipment and 
sufficient tools to make the necessary adjustments and 
repairs to the complicated apparatus used in connection 
with the air-conditioning equipment. 

Improvements in the design, simplicity of operation 
and standardization of equipment has effected a more 
economical maintenance of this equipment and has re- 
sulted in a substantial reduction in the number of failures 
during the past few months. 
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The operation of air-conditioning equipment is con- 
trolled entirely from a control panel usually located 
adjacent to the electric lighting locker. These panels are 
properly marked to indicate the normal position of the 
switch blades to secure the battery or the generator 
voltage. The stop and start buttons controlling the com- 
pressor and the circulating fans are also marked so that 
the operation of the equipment is more or less fool- 
proof. Other than an occasional renewal of an indi- 
cator light bulb there is no maintenance necessary as far 
as the panel board is concerned. 


Mechanical Inspection 


Careful inspection of air-conditioning units is essen- 
tial if satisfactory results are to be expected. The fre- 
quency of these inspections depends entirely on the 
amount of service that is performed by each unit. While 
it should not be necessary to inspect, clean and adjust 
all parts of the equipment daily or even weekly, it should 
receive an inspection after each trip to determine that 
all parts are functioning properly. In addition to the 
trip inspection a subsequent inspection should be made 
each 15 days and another each 30 days. These later 
inspections should include cleaning, adjustments and lub- 
rication. 

The trip inspection should determine that the unit is 
providing an even and comfortable temperature inside 
of the car without requiring the attention of the porter 
to operate the system intermittently from the control 
panel. If the compressor stops before the temperature 
of the car reaches the level set on the thermostat it 
indicates low battery voltage, a blown fuse or a faulty 
contact in either the thermostatic control or to the com- 
pressor motor. This must be run down and corrected 
before attempting further tests. 

All piping should be checked for leakage while the 
equipment is operating by the use of soap suds. Float 
valves should be examined to see that the proper water 
level is maintained in the cooling tower and the screens 
should be cleaned if found to be dirty. 

High and low pressure refrigerant gages must receive a 
careful inspection to determine whether or not addi- 
tional refrigerant is required. Where it is necessary to 
add refrigerant a minute inspection should be made of 
the tubing to see that it has not broken loose at sweated 
joints or opened up in seams causing a waste of the 
liquid. The refrigerant Freon used in many of the pres- 
ent types of air-conditioning systems costs about 75 cents 
a pound and usually does not deteriorate so that when 
losses in pressure are detected, if not promptly checked 
and the cause corrected, they may result in an excessive 
operating cost per unit. 

Where the line is found frosted at the evaporator an 
examination should be made of the expansion valve as 
the valve is in need of adjustment and is permitting 
too much Freon to enter the evaporation coil. An excep- 
tion to the above example will occur if the temperature 
on the inside of the car is somewhat lower than that 
where the compressor is located. A case is recalled 
where a pre-cooling unit was used to bring the inside 
temperature of the car down to about 75 deg. before 
starting the air-conditioning equipment. The outside 
temperature was between 95 and 100 deg. When the 
circulating fans carried the cool air from the car's in- 
terior through the recirculated air grille it caused the 
pipes and the evaporator as well as the compressor to 
frost. 

Water pressure gages should be checked to see that 
they register from 7 to 14 Ib. when operating on storage 
batteries and not to exceed 20 Ib. when operating on the 
generator. Should the pressure exceed 20 Ib. it indicates 
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that the spray nozzles in the cooling tower are dirty 
and require removal and cleaning. 

If the compressor valves are causing excessive noise it 
indicates air in the system. This can be further deter- 
mined by observing the reading on the high-pressure 
gage which should not indicate a pressure in excess of 
150 lb. Where the pressure is greater than 150 Ib. it is 
necessary to purge the system several times. A vacuum 
pump should be available for this purpose. 

During this inspection the spring tension on generators 
should be adjusted where an examination discloses slack 
in the flat or the V-type belts. All bolts must be tested 
in the suspension and drive-shaft couplings. 

In addition to the trip or daily inspection the follow- 
ing attention should be given to the air-conditioning sys- 
tem each 15 days: 

(1) Cars equipped with the water-cooled condensers 
should have the cooling tower thoroughly cleaned by 
removal of the overflow connection as well as the water 
strainers and the spray nozzles. Flushing the cooling 
tower with cold water under ordinary city pressure will 
usually clean it satisfactorily. All piping leading to 
the cooling towers from the compressor should be flushed 
by allowing city water pressure to pass through the lines. 

(2) The tubing in the air-cooled type of condenser 
can also be cleaned with water pressure. However, the 
compressor should be dried after cleaning. The spray 
nozzles can be removed and blown out with compressed 
air to assure the stem being clean. 

(3) The oil level of the compressor crankcase must 
be observed to assure that sufficient oil is shown on the 
gage to register at a point between the low and maximum 
level marking. Should it be necessary to replenish the 
oil supply, only an approved grade of compressor oil 
should be applied to prevent damage to the compressor 
or obstruction in the lines. 

The trip or semi-monthly inspection should assure a 
satisfactory operation of the air-conditioning equipment 
with a minimum of maintenance work being required 
and which should not make it necessary to hold the car 
off the run or otherwise interfere with its normal sched- 
ule. However, a monthly inspection should be made 
at which time a thorough reconditioning of the equip- 
ment, including complete lubrication should be made. 
While the items above referred to in the daily and semi- 
monthly inspection should receive the monthly inspec- 
tion the following servicing is important: 

(a) Change oil in compressor crankcase. 

(b) Refill all grease cups in compressor, condenser, 
fan and cooling-tower motors, giving them sufficient 
turns after refilling to indicate lubrication at packing 
nuts. 

(c) Repack grease glands on all water pumps, renew- 
ing the packing where found deteriorated. 

(d) Lubricate all generator armature bearings, being 
careful that excess oil is not used. : 

(e) Oil or grease all parts of generator drive shaft. 

In addition to the flushing of condenser coils in the 
cooling towers they should be scraped or brushed before 
flushing during the monthly inspection period in order 
to remove all pitting and scale from the tubes. 

The automatic expansion valve located in the dry coil 
unit should not require adjustment as these valves are 
usually sealed upon application, however they should be 
carefully checked to see that they are not clogged. 
Where there appears to be an obstruction the valve can 
be cleaned by closing the receiver valve and operating 
the compressor until sufficient vacuum shows on the low 
presgure. gage then by closing the valve leading from the 
compressor to the cooling condenser and stopping the 
compressor the bonnet can be removed from the body 


Railway Mechanical Engineer 
JANUARY,. 1935 


of the expansion valve. After cleaning and replacing 
the bonnet the receiver valve should be opened and the 
compressor operated for several minutes to clear the air 
from the lines. 


Electrical Equipment 


The electrical equipment, which constitutes a major 
portion of the air-conditioning unit, must be carefully 
inspected and adjusted by competent men. Batteries 
must be flushed and the maximum water level main- 
tained. Generators must be correctly adjusted so that 
the specific gravity of the batteries is kept at a point 
not lower than 1.240. Should the gravity vary or reg- 
ister below this point it indicates improper adjustment 
at the generator. 

A careful check, repair or adjustment of all of the 
intricate apparatus that comprises the air-conditioning 
units is essential during the monthly inspection period 
and while only the major items of maintenance have 
been listed in this article it is imperative that the com- 
plete system be thoroughly inspected and adjusted to 
prevent mechanical failures before the end of the next 
inspection period. 


Inspection Equipment and Tools 


While well trained men are essential for the proper 
maintenance of air-conditioning equipment it is also 
necessary that they be provided with the proper tools 
and equipment to take care of their work and while 
many special tools are used by mechanics it is neces- 
sary to maintain the following equipment at each in- 
spection and repair point: 


Complete set of “5” wrenches 

Complete set of socket wrenches with ratchet attachment 
Stillson wrenches, size 6 in., 8 in., 12 іп., 18 in., and 24 in. 
Electric soldering iron (32v.) 

Assorted files 

Gasoline blow torch for use in pipe sweating 

Flexible charging hose for application of refrigerant 
Supply of litharge and glycerine for use at connections 
High-pressure gage with necessary connections 
Low-pressure gage with necessary connections 

Vacuum pump for evacuating refrigerant lines 

Pliers 

Tinners shears 

Wire brushes for cleaning coils 

75-ft. section of %-in. air hose 

Hack saws 

Assorted chisels 

Assorted screw drivers 

High pressure lubricating gun 

Breast drill and assorted set of high speed drills 


A repair shop should be provided for use of the 
mechanics engaged in the maintenance of air-condition- 
ing equipment and a drill press, small lathe and a grinder 
are the minimum, tools that should constitute its equip- 
ment. 

The maintenance force should be under the direction 
of a well trained supervisor who has a thorough knowl- 
edge of the air-conditioning equipment in order to give 
the mechanics accurate information and to assure that 
the units are given the attention they should receive. 


Epucatep Rep Caps.—Passengers turning over their luggage 
to the colored ushers at the Illinois Central station at Chicago 
probably do not realize the high degree of education prevalent 
among these red-caps. Not only do the ranks of these men 
contain many students at present, but the list of colored pro- 
fessional men now practising, who obtained funds for their edu- 
cation in this red cap corps, is surprising. It includes six lawyers, 
eight physicians, five dentists and two teachers. The corps is 
also the proud possessor of a club and a splendid байди to 
house it, the club devoting itself to literary and other cultural 
activities as well as social affairs. 
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In the 


Back Shop and Enginehouse 


All-Welded 
- Locomotive Pilots 


А ` improved design of all-welded steel locomotive 
pilot has been developed for use on the Illinois 
Central, providing substantially stronger construction 
than the more familiar tubular steel type. The new 
pilot, made entirely of new material, is constructed on 
store order, usually in lots of 36 pilots at a time, the 
fabrication work being done at Paducah (Ky.) shops. 
Material used for each pilot consists of four pieces of 
flat stock, 1 in. by 416 in. by 42 in.; two pieces of flat 
stock, 34 in. by 3 in. by 28 in.; two pieces of angle sec- 
tion, # in. by 3 in. by 3 in. by 90 in.; 48 ft. of angle 
section, % in. by 2 in. by 2 in.; 1 piece of T-section, 
% in. by 4 in. by 4 in. by 16 in.; 2 pieces of T-section, 
3$ in. by 3 in. by 3 in. by 10% in.; and 9 Ib. of 34,-in. 
welding wire. 

In building an order of these pilots, the first opera- 
tion is to cut the bar stock, angles and T-sections into 
the proper length and shape on power shears, using 
templets which are available for each piece. All shear- 
ing, punching and forming operations are done cold. 
After all the material is cut to length and formed, it is 
placed in a sectional rack made for that purpose and 
located near the welding jig. The construction of the 
welding jig, which is mounted on a heavy steel table 
plate supported at the proper height for convenient work, 
is shown in the illustration. The four vertical pilot posts 
are placed in the jig which holds them in the exact posi- 
tion desired. The top cross members are then placed on 
these posts and the bottom cross member, which is a I-in. 
by 3-in. by 3-in. angle, and the nose piece, made of the 
same material, are applied, thus completing the frame. 
The slats, made of 14-in. by 2-in. by 2-in. angles, are then 


properly spaced in the jig by means of the hinged posi- 
tioning plates and nose piece templet and welded on one 
side. The pilot is removed from the jig and is then 
ready for a small amount of welding inside which com- 
pletes the work except for the application of the steps 
and painting. 

The welding time averages about 4 hr. per pilot but, 
with a newly-constructed semi-automatic welding head, 
it is expected to cut this time to 2 hr. 45 min. One 
of the illustrations shows a number of completed pilots 
on the boiler-shop floor ready for delivery to the stores 
department. 


Special jig used at Paducah shops of the Illinois Central 
in fabricating all-welded steel pilots 


Group of all-welded steel pilots completed and ready for delivery to the stores department 
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Applying Tires 
To Driving Wheels 


a method of applying locomotive driving-wheel 
tires, used on the Atchison, Topeka & Santa Fe, 
may prove of interest to shop and enginehouse men on 
other roads. By this method, new tires are purchased 
in the rough with standard treads and flanges and with 
sufficient inside stock to finish ¥ in. smaller than the 
nominal outside diameter of the wheel center. New 
driving-wheel tires are applied in complete sets. New 
tires for trailer wheels, engine-truck wheels and tender- 
truck wheels are applied in pairs. 

When tires are drawn from stock for application, 
they are mated as nearly as possible as regards outside 
diameter, and, where the carbon content is indicated on 
the tires, this is not allowed to vary more than .05 per 
cent in tires of the same pair. Driving-wheel tires 
are selected so as to secure the least possible variation 
in carbon content among tires of the same set. The 
carbon content is indicated on tires by a number pre- 
fixed by the letter “C,” for example, “C 66” signifies 
a carbon content of .66 per cent. 

When new tires are to be applied, wheel centers are 
carefully calipered and, if out of round or out of center 
more than Мв in., they are turned true in the wheel 
lathe while mounted on the axle. 

Wheel centers are tested for roundness by calipering at 
different points, as indicated by the dash lines at 4. 
Wheel centers are tested to see if they are out of center, 
as shown at B. New tires are bored to suit individual 
wheel centers. The inside of the tire is finished smaller 
than the outside diameter of the wheel center by %4 in. 
per foot of diameter. 

All new tires applied to the driving and trailer wheels 
have retaining lips as shown at C. These lips must not 
be less than 14 in. wide and are formed when the tires 
are bored. When the wheel-center rim width is too 
great to permit proper spacing of tires having lips of this 
width, the rims are turned off on the outside, as required. 

If, after new tires had been applied, any variation 
in diameter of the tread exists between the tires of the 
driving wheels mounted on the same axles or coupled 
together by the side rods into the same set, or if the 
flange or the tread of any of the tires is out of round, 
out of center, or out of true laterally, all of the tires 
in the set have their treads turned true and to the same 
diameter. The turning is to be done with the tires on 
the wheel centers and wheels mounted on the axles. 

The second-hand tires are fitted to individual wheel 


centers without shims, whenever possible, but shims аге. 


used, however, when they are necessary to provide for 


Method used on the Santa Fe of testing wheel centers for 
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the proper shrinkage allowance in applying such tires. 

New tires in the rough are kept in stock at designated 
points. When possible, new tires are applied to the 
wheels at these points. When ordering tires for appli- 
cation at other points, the exact diameter of each wheel 
center after it has been trued up and outside diameter 
of the tire when mounted are given and the shops boring 
and turning the tires make the usual shrinkage allowance 
on both bore and tread. 


The Maintenance of 
Diesel Engine Cylinders 
By H. H. Moor' 


T advent of the Diesel engine into the railroad 
field for powering the new types of streamlined 
trains and other types of present day motive power 
brings to the railroad shop a problem that is somewhat 
new to the mechanical personnel Fortunately, how- 
ever, the maintenance of these engines is not new to 
many other industries and a wealth of sound information 
M ai satisfactory methods for overhaul are avail- 
able. 

It is quite probable that the future will bring about a 
steady and perhaps rapid use of Diesel and gasoline 
powered locomotives. These articles, which deal with 
well-known methods of boring, dry grinding and wet 
grinding, are designed to aid the railroads in selecting 
the most approved methods and to be relieved of going 
through an expensive period of learning for themselves 
what other industries have discovered through a long 
series of "try everything." 

The fact that many shops are not properly equipped 
for this work contributes more to the high cost of main- 
tenance and upkeep of the oil engine than any other 
factor. Hence a study of methods and machines em- 
ployed in this work is deemed worth while. 

Cylinder finishing is an important phase of this main- 
tenance work, inasmuch as the quality of cylinder wall 
finish seriously affects power, wear, fuel consumption 
and amount of lubricating oil used. There are several 
causes for faulty wear in the cylinder walls. Blocks 
will warp slightly in service and this warpage throws 
the cyinder bore slightly out of line. The movement of 
the pistons and rings eventually wears the cylinder bores 
at the top causing a tapered cylinder. When the cylinder 
bores are out of line, the cylinders will naturally wear 


t The Micro Corporation, Bettendorf, Iowa. 
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out-of-round in addition to the taper. These condi- 
tions are not unusual. They are, in fact, very common 
and are the most frequent causes of power loss and ex- 
cessive fuel and oil consumption. 

After a motor has run several thousand miles and 
begins to lose power, regrinding the valves, installing 
new plugs and cleaning out carbon are partial remedies 
only. By carefully measuring the worn cylinders, it will 
usually be found that the walls have worn away with 
the result that there is more clearance than there should 
be. It is a grave mistake to install new rings or pistons 
without refinishing the cylinder walls. New rings and 


pistons will not fit a cylinder that is out of true, and in 
spite of the money spent in overhauling, only a part of 
the original power is restored. The saving in fuel and 


The force exerted by a boring tool is considerable, 
and the strain necessary for holding a cylinder liner 
while being bored is such as to produce a certain amount 
of distortion. The resulting irregularities will deform 
the shape of the piston due to the untrue surface against 
which it must operate. In grinding, however, the liner 
is so lightly clamped and held that no measurable dis- 
tortion results. This assures that it will be accurately 
bedded. 

In considering the microphotographs in Figs. 1 and 
2, attention is invited to the fact that these are unre- 
touched microscopic views taken by Brush Laboratories, 
Cleveland, Ohio. The comparison between bored and 
ground surfaces is significant. The roughness of the 
bored surface results in excessive wear and an early de- 


Fig. 1—(top) shows how a bored cylinder wall looks when magnified 40 times, while Fig. 2 (bottom) shows a ground 
wall surface 


oil will more than repay the cost of the cylinder finish- 
ing expense, aside from the many important advantages 
derived from a more powerful and efficient motor. 


Why Boring is Unsatisfactory 


In years gone by, boring was most commonly used 
for cylinder finishing, but the inherent nature of the 
boring operation imposes difficulties which place serious 


Fig. 3—A cylinder, half of which has been dry-ground 
and the other half bored 


limitations upon the quality of work attained through 
its use. As a result more and more of this type of 
work is being done on high precision internal grinding 
equipment. 

Boring is not altogether satisfactory on account of the 
necessity of sinking the boring tool beneath the glazed 
surface, thereby enlarging the cylinders more than neces- 
sary with a resultant waste of material and shorter life 
of cylinders or liners. It is also difficult, if not im- 
possible, for the boring tool accurately to true-up a 
cylinder in the event of a score that has been filled by 
welding. Moreover the finish produced by boring is 
limited as to quality and, as a consequence, the time 
required for “running in" the motor is considerably 
lengthened. 
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crease in efficiency ; probability of piston seizure is ap- 
parent. The smoothness of the ground surface in Fig. 
2 permits the rings to seat much more rapidly and to 
maintain higher mechanical efficiency over a longer 
period of service. 

This smoothness permits a closer fit of the pistons 
and rings, and wear from internal friction is materially 
reduced. The desired glazed surface is produced mostly 
by the grinding wheel and not by frictional wear as in 
the bored cylinder. Experience shows that the bored 
cylinder is not only less efficient to start with but loses 
its economy much sooner than the ground cylinder. 

Fig. 3 shows a cylinder that has been half dry- 
ground and half bored. It will be noted that the pores 
of the metal in the bored surface are open and full of 
pits caused by the tearing action of the boring tool. In 
grinding, this condition is not prevalent as the grinding 
wheel tends to burnish or close the pores of the metal. 
The bored cylinder presents a minutely corrugated sur- 
face which must be worn smooth by the friction of pis- 
tons and rings, while the ground cylinder presents vir- 
tually full surface area after the first few service miles. 

Diesel and gas-engine cylinder liners are usually very 
thin. Therefore, internal grinding offers an outstanding 
advantage in exerting a minimum of outward pressure 
in finishing the bores. 

Manufacturers of Diesel, and other types of high- 
compression engines are recognizing the advantage of 
finishing cylinders by grinding as this method insures 
superior finish, highest accuracy, longer life of the affected 
parts, interchangeability of pistons, and the reduction of 
friction to a minimum. Shops that are equipped with 
efficient internal grinders ofttimes avoid the necessity of 
scrapping cylinder blocks that have been badly scored. 
These shops weld the scores and grind the cylinder 
bores accurately despite the fact that the welded portion 
is frequently excessively hard. 

Ground cylinder walls offer another distinct advantage 
in the matter of lubrication for the pistons and rings. 
'The ground surface furnishes an unbroken support for 
the oil film in the cylinder and the thinner the oil film, 
the greater is its supporting power, An microscopic 
examination of bored surfaces reveals ihat it is full of 
hills and valleys, which cause owed variation 
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in the thickness of the oil film, and makes it impossible 
to maintain the minimum thickness required for maxi- 
mum supporting power. At the same time the sharp 
high spots of the bored surface are likely to produce a 
local concentration of pressure too great for the oil 
flm to withstand. The result is the familiar type of 
destruction known as scoring, which not infrequently 
leads to piston seizure. 

The period of running-in new pistons and cylinders is 
characterized by an inherent tendency to cause excessive 
heat which destroys the lubricant. The probability of 
piston seizure and consequent scoring of liners is elimi- 
nated in the ground cylinders and the engine goes into 
service ready to take the full load immediately without 
the slightest danger of such impairment taking place. 
The period of service between grindings is greater than 
the period of service between borings, largely due to the 
superior qualities of the ground cylinder from the lubri- 
cating standpoint. 

The second article on this subject, which will appear 
in next month's issue of Railway Mechanical Engineer, 
will cover actual laboratory tests of motors, the cylin- 
ders of which have been finished by various grinding 
methods. 


Maintaining Water-Column 
Valves and Fittings 


peer the most important single operation in 
connection with the care of locomotive is the main- 
tenance of water-glass and water-column valves and fit- 
tings in suitable condition to give reliable readings of 
boiler-water levels. Among other roads, the Atchison, 
Topeka & Santa Fe has given particular study to this 


Fig. 1—Method of renewing the bearing on the drain- 
valve stem 


Fig. 2—Method of reseating the drain-valve body, using 
А a special reseating tool 

subject and developed a standard practice for maintain- 

ing and cleaning these parts which, if followed, is sure 

to produce the desired results. 

By this practice, drain valves on water glasses and 
water columns are thoroughly cleaned and reground at 
each monthly inspection, and oftener if necessary, to 
prevent leaks. If the seat in the valve or on the stem is 
cut and cannot be reground to a steam-tight joint, it is 
faced off with reseating tools, as shown in Figs. 1 and 2. 

bos reseating tool, shown in Fig. 1, is for use on ball 
surfaces on the end of the stem. The one shown in Fig. 
2 is for use on the seat in the valve body. Just enough 
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metal is removed from the ball on the stem or the seat 
in the valve to clean it up. When the seat in the valve 
has been trued up so that the dimension 4, Fig. 2, is less 
than Ив in., a new body is applied. 

Fig. 3 shows the application of a modified bottom fit- 
ting which is standard on the Santa Fe. All bottom ends 
of water columns have the passage through the bottom 
vertical sleeve and the horizontal passage in the bottom 


Bottom Water. 
Column Sleeve 
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Fig. .3—Application of a modified bottom fitting to a 
water column 
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Fig. 4—Cleaning the vertical sleeve with а rose-bit reamer 
and small ratchet wrench 
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Fig. 5—Cleaning the bottom fitting with a hand-operated 


rose-bit reamer 
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fitting cleaned out each time the boiler is washed. 
These passages are cleaned by running a rose-bit through 
them, as shown in Figs. 4 and 5. Originally, the sleeve 
on the bottom of the water column was provided with 
lugs, which are now removed and slots B chipped as 
shown in Fig. 5. 

In order to permit running a rose-bit through the pas- 
sage in the bottom vertical sleeve, as shown in Fig. 4, 
the jacket and lagging below the bottom fitting is left off 
for a width of 5 in. and a length of 9 in. At the time of 
cleaning out the bottom sleeve and fitting, plug C, Fig. 
3, and plug D, Fig. 4, are removed to permit inserting 
the rose-bit reamer. When any flexible staybolt bolt caps 
interfere with the operation of the rose-bit reamer, these 
bolts are removed and bolts with flush sleeve caps 
applied. 


Comments from a 
Locomotive Foreman* 


A LOCOMOTIVE foreman’s first worry and a very 
important consideration is the enginehouse and its 
working facilities. An enginehouse should be of suffi- 
cient capacity to house all the locomotives required to 
be at the house at one time. Much waste is caused by 
having to keep locomotives outside, under steam, par- 
ticularly during cold weather, and it follows that good 
outside facilities should be provided, insuring quick 
movement of the locomotive into the enginehouse. A 
coal chute of sufficient size to store, if possible, a three- 
days’ supply of coal is desirable It should be located 
not more than three engine-lengths away from ashpit, 
be easy to operate and one from which coal will run 
freely for the quick loading of tenders without waste. 

An ashpit, over which locomotives can be handled 
with a minimum of delay, is desirable. We have in opera- 
tion on the Canadian Pacific a conveyor belt ashpit which 
is the best I have seen anywhere. The ashes are dumped 
into a depressed hopper, and conveyed by buckets on 
an endless belt to waiting cars. This ashpit is operated 
by a motor and can be installed under as many shop 

* Excerpts from a paper by W. H. Stevenson, locomotive foreman, 


Canadian Pacific, Glen Yards, Montreal, Can., presented at the October 
meeting of the Canadian Railway Club. 


tracks as desired. With proper handling the ashes can 
be put into cars practically free from water, thus avoid- 
ing the heavy expense we formerly had unloading frozen 
ashes during winter months. On the ashpit car track, 
an air winch is provided to move ash cars under the 
elevators. This does away with the necessity of switch- 
ing cars by motive power. 


Well-Equipped Machine Shop a Necessary Adjunct 


A necessary adjunct to the enginehouse is a well- 
planned, well-equipped machine shop, built on the out- 
side circumference of the enginehouse with three or 
more of the enginehouse shop tracks extending into 
it and with drop pits capable of taking care of any wheel 
job required. "This brings all heavy repairs close to the 
various machines, and is a time saver. A well-equipped 
machine shop should have one large engine lathe, a Bul- 
lard vertical turret lathe, a large drill press for hea 
drilling and boring, a small drill press for lighter dri 
work and a shaper of sufficient stroke to take care of 
necessary shaping jobs arising. An electric welding 
machine wired to all parts of the enginehouse shortens 
the time for certain repairs. The vertical turret lathe 
is not usually included in machine shop equipment, but 
the shop that I am in charge of is equipped with a verti- 
cal lathe, and I find that it has speeded up the possible 
output of floating main-rod connections and side-rod 
bushings about three hundred per cent. 

An efficient boiler plant is something which relieves 
the locomotive foreman of a lot of worry, and also pays 
for itself many times over in savings in fuel and wages. 
I have at the Glen what I think is an exceptional boiler 
plant. It consists of a battery of five Babcock and Wil- 
cox water tube boilers. These boilers are stoker fed 
and slack coal is used as fuel. The singular thing about 
this plant is that during the last five or six years the 
consumption of fuel has been gradually decreasing while 
the load has been increasing. I have some figures here 
that will give you an idea of what I mean. In the year 
1926 we burned a total of 10,401 tons. That has been 
gradually decreasing until last year we burned 7,600 tons. 
As it was a very severe winter last winter and we had 
quite an increase in the load, those figures are rather 
phenomenal. These boilers are equipped with Elesco 
superheaters and a funny thing occurred the first time 
we turned steam into the different lines. Apparently 
when they first turned the steam on, several fires broke 
out in different parts of the yards, as these lines pass 
through the car shop and several other buildings at the 


A turntable with three-point support is a great time-saver in terminal handling of locomotives 
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Glen, and there was a hurry up phone call from the then 
superintendent at the terminals to the superintendent of 
motive power, telling him he would have to do some- 
thing and do it quick with this superheated steam busi- 
ness at Glen, or it would burn down all the buildings. 
The S.M.P. said, "If you clean up the pipe lines and 
all the birds' nests in it and the accumulated dust you 
will not have any fires." 


Locomotive Inspection—Prevention of Hot Bearings 


No work performed in a railway shop is as exacting 
as locomotive inspection, and every foreman should im- 
press this fact on the men under him at every opportu- 
nity. In my opinion, every one connected with the loco- 
motive department, regardless in what capacity, should 
be, in a sense, a locomotive inspector, and should not 
hesitate to draw to the foreman's attention any defect 
which might cause trouble. This especially applies to 
men riding locomotives in road service, for they are in 
a position to watch the locomotive in operation, an ad- 
vantage that is not accorded the foreman who is main- 
taining it. Many peculiarities of locomotive performance 
can only be detected while it is in road service. 

Hot bearings on a locomotive are the cause of train 
delays, a great source of worry for the locomotive fore- 
man, also increasing the cost of maintenance, and we have 
found that if every one will do as he should do, ninety- 
nine per cent of hot bearings can be eliminated. In 
avoiding hot boxes, next to the roller bearing, I think 
the floating hub liner has done more on engine trucks 
and idler boxes than any other single item. The only 


trouble we have had with these floating hub liners has : 


been when some one has applied a liner that did not 
have sufficient freedom on the axle to turn easily. These 
liners also provide an easy method of keeping lateral 
wear to the required amount, and avoid excessive wear 
on boxes and wheel hubs. 

Alemite lubrication on motion pins and grease lubrica- 
tion on wrist pins has saved a large number of motion 
bushings and little end brasses. Periodical inspection 
of brasses and wedges and the renewal of packing in our 
tender boxes has practically done away with hots from 
this source. The adoption of the floating bushes in our 
main and intermediate rods has greatly decreased the 
number of hots we used to have with the sectional brass. 
I have found that floating main rod bushings, if applied 
too long so that they come in contact with the inter- 
mediate bushings, preventing them from turning, are one 
cause of hot main rod bushings. 

In lubricating locomotive guide bars, and after ex- 
perimenting with force-feed oil lubrication, also Alemite 
greasing, it was found that the syphon oil cup gives a 
more satisfactory performance, provided they are main- 
tained in good condition. 


Sectional Driving Box Gives Good Results 


The Grisco sectional driving box has practically elimin- 
ated the trouble we previously had in maintaining main 
boxes. The Grisco box, unfortunately, for quite a while 
received some hard knocks. In fact, it was almost at the 
point where the railways were about to throw it out alto- 
gether, but through experimenting from one method to 
another, we eventually arrived at a way in which this box 
could be maintained and kept in good condition. For 
instance, I might cite the case of locomotive 2814, in 
heavy, fast service. We reconditioned a set of sectional 
side brasses on No. 2814 after it had done about 45,000 
miles, and the locomotive went back into service. Last 
week I had to look at them again and, on the right side 
of the locomotive, the side brasses were practically in the 
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same condition, as good a fit as they were when they were 
first reconditioned. That is, they had only a few thou- 
sandths of an inch wear, and the left side of the locomotive 
had a total of 4%4th of an inch play at the hub. 

Expansion plates and slides poorly maintained are 
very hard on the locomotive and the cause of heavy repair 
costs. Plates should be kept perfectly tight at the anchor- 
ing points and slide bearings well lubricated to permit 
free expansion of the boiler. In closing, I cannot stress 
too strongly the importance of accurately squared main 
valves. Possibly no other single phase of the locomotive 
plays as important a part when considered from a good, 
economical performance viewpoint as does the well- 
squared locomotive. 


ж ж ж 


КАпЕОАРр NICKNAMES.— The number of railroad nicknames 
seems endless, and, judging from the flood of correspondence 
received in this regard, it is an extremely popular subject. 

In this connection, E. E. Parker of Akron, Ohio, wonders why 


the S. A. L. escaped the nickname of the "Sally" when the 
M-K-T is so universally known as the “Katy.” 


Among the list of other nicknames sent in are the following: 


Elizabethtown, Lexington & Big Sandy—Eat Little & Be 
Satisfied. 


Bellaire, Zanesville & Cincinnati—Bent, Zigzag & Crooked 
Terre Haute & Peoria—Take Hold & Push 


Cincinnati, New Orleans & Texas Pacific Connections No 
Object, Tickets Please 


Georgia, Florida & Alabama—Gophers, Frogs & Alligators 


Mississippi River & Bonne Terre—Miserable Road & Bad 
Track 


International Great Northern—Irishman Going North 

Lake Shore & Michigan Southern—Large Stations & Miser- 
able Salaries 

Chicago Great Western—Corn Growers’ Weekly 

Minneapolis & St. Louis—Missing & Still Lost 

Morris & Essex—Methodist & Episcopal 


The latter road acquired its nickname from the fact that no 
trains were operated over it on Sunday. 


00 


CARS IN SUMMER-WEATHER--- 
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Among the 
Clubs and Associations 


SOUTHERN AND SOUTHWESTERN RAIL- 
way CLus.—Draft Gears will be the sub- 
ject presented by J. M. Hall, mechanical 
superintendent, Cardwell - Westinghouse 
Company, before the January 17 meeting 
of the Southern and Southwestern Rail- 
way Club to be held at 10 a.m. at the 
Ansley Hotel, Atlanta, Ga. 


New ENcLAND Ramroap CLUs.—W. J. 
Patterson, director, Bureau of Safety, 
I.C.C., will address the New England Rail- 
road Club on the subject of Co-ordination 
between Departments of the Individual 
Railroad following a dinner of the New 
England Railroad Club to be held on Janu- 
ary 8 at the Copley-Plaza Hotel, Boston, 
Mass. 


MECHANICAL CONVENTIONS.—The Me- 
chanical Division of the Association of 
American Railroads will hold a two-day 
full membership business meeting, with- 
out exhibits, in Chicago, the latter part 
of next June. A special committee is now 
considering the desirability of holding con- 
ventions of the minor mechanical depart- 
ment associations in May, but no decision 
has as yet been announced. 


Ramnwav Business ASSOcrATION.—The 
annual dinner of the Railway Business 
Association was held at the Hotel Com- 
modore, New York City, Thursday eve- 
ning, December 6, about 1,400 members 
and guests being in attendance. J. J. 
Pelley, president of the Association of 
American Railroads, was the guest of 
honor. He responded to the introduction 
of the president of the Association, H. A. 
Wheeler, with an expression of apprecia- 
tion for the co-operation of the Railway 
Business Association, and with a short 
statement of the objectives of the Associa- 
tion of American Railroads. At a busi- 
ness meeting of the Railway Business As- 
sociation, held on the same afternoon, 
officers and members of the board were 
all re-elected. 


New Үовк Калпволр CLus.—The an- 
nual dinner of the New York Railroad 
Club was held at the Hotel Commodore 
on Thursday evening, December 13, about 
2,400 members and guests being in at- 
tendance. Charles E. Smith, vice-presi- 
dent in charge of purchases and stores of 
the New York, New Haven & Hartford, 
and recently elected president of the New 
York Railroad Club, acted as toastmaster 
and master of ceremonies. Except for 
brief statements on the part of the presi- 
dent, who insisted that railroad prospects 
are brighter and better than at any time 
since the depression started in 1929, the 
program was confined largely to entertain- 
ment features. George LeBoutillier, vice- 
president of the Pennsylvania Railroad, 
who had just completed four years as 
president of the club, was presented with 
a suitable token of esteem. 
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AMERICAN SOCIETY OF MECHANICAL EN- 
GINEERS.—Clarence E. Davies, executive 
secretary of the American Society of Me- 
chanical Engineers, has been elected secre- 
tary of that organization to succeed the 
late Calvin W. Rice. Mr. Davies was 
born in Utica, N. Y., and was graduated 
from the Rensselaer Polytechnic Institute 
in 1910. He was employed in the produc- 
tion department of the Smith Premier 
Works, Syracuse, N. Y., of the Reming- 
ton Typewriter Company, and during the 
war was first lieutenant and, later, captain 
in the Ordnance Department, U. S. Army. 
He now holds the rank of lieutenant col- 
onel in the Ordnance Reserve Corps. He 
first became associated with the American 
Society of Mechanical Engineers in 1920, 
as associate editor, and after various pro- 
оон was made executive secretary in 
1931. 


Directory 


The following list gives names of Secretaries, 
dates of west regular meetings and Tee of 
meeting of mechanical associations and railroad 
clubs: 


Ата-Валк® Assoctation.—T. L. Burton, c/o West- 
inghouse Air Brake Company, Thirty-fourth 
floor, Empire State Bldg., New York. 1935 
meeting tentatively planned for May 2 to 4, 
inclusive, Hotel Sherman, Chicago. 

Алтер RaiLWav Suprpry Assocration.—F, W. 
Venton, Crane Company, Chicago. 

AssOCIATION OF AMERICAN RaiILROADS. —]. К. 
Downes, vice-president operations and main- 
tenance department, Transportation Build- 
ing, Washington, D. C. 

IVISION I.—OPERATING-—SaFeTy SEC- 

de C. Caviston, 30 Vesey street, New 

ork. 

Division V.—MzcHaANICAL—V. R. Haw- 
thorne, 59 East Van Buren street, Chicago. 

COMMITTEE on RresgARCH.—H. A. Johnson, 
chairman (Director of Research, Association 
of American Railroads), Chicago. 

Division VI.—PurcHASE AND STORES.— 
W. J. Farrell, 30 Vesey street, New York. 

Division VIII.—Moron Transport.—Car 
Service Diviston.—C. A. Buch, Transpor- 
tation Building, Washington, D. C 

AMERICAN RaiLWAY Toot FOREMEN'S ASSOCIA- 
TION.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 1935 meeting tentatively planned 
for y 6, 7 and 8, Hotel Sherman, Chi- 
cago. 

AMERICAN Society oF MECHANICAL ENGINEERS. 
—C. Davies, 29 W. Thirty-ninth street, 
New York. 

Rartxoap DivisioN.— Marion В. Richard- 
son, Room 332, 30 Church street, New York. 

MacuiNE Ѕнор Practice Division.—G, Е. 
Nordenholt, 330 W. Forty-second st., New 

ork. 

Materias HawpLING Division.—M. W. 

Potts, Alvey-Ferguson Company, 1440 Broad- 


way, New York. 
б. AND Gas Power DivisioN.—M. J. 
eed, 2 W. Forty-fifth st., New York. 


Fuzrs Division.—W. С. Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. 
—Jos. A. Andreucetti, C. & N. W., 1519 
Daily News Building, 400 W. Madison St., 
Chicago, Ill. А 

Cawaptan Rattway Crus.—C. R. Crook, 2276 
Wilson avenue, Montreal, Que. Regular 
meetings, second Monday of each month ex- 
cept in June, Ја and August at Windsor 
Hotel, Montreal, Que. 

Сла DEPARTMENT OFFICERS ASSOCIATION.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago, 7926 South Morgan street, 
Chicago. 1935 meeting tentatively planned 


for May 2 to 4, inclusive, Hotel Sherman, 
Chicago. 

Can FonEMEN's Association ОР CurcAco.—G. К. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
а е Irem August, La Salle 
month except June ly and August, 

Hotel, Chicago, Ii. 

CzwrRAL Rattway CLus or BurrALo.—Mrs. M. 
D. Reed, Room 1817, Hotel Statler, Buffalo, 
N. 2 Regular meeting, fao d nire 
each mon except June, y an ugust 
at Hotel Sfatler, Buffalo. 

EasrzRM Car FonxuEN's Assoctarion.—E. L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, Regular meetings, fourth 
Friday of each month, except June, July, 
August and September. 

INDIANAPOLIS CAR INSPECTION AssocraTion.—R. 
A. Singleton, 822 Big Four building, Indian- 
apolis, In Regular meetings first Monday 
of each month, except July, August and 
September, at 'Hotel Severin, Indianapolis, 
at 7 p. m. 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS” 
ASsSOCIATION.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, roit, Mich. 1935 
meeting tentatively planned for May 6, 7 and 
8, Hotel Sherman, Chicago. 

INTERNATIONAL RatLWAY FUEL  ASSOCIATION.— 
T. D. Smith, 1660 Old Colony building. 
Chicago. 1935 meeting tentatively ре 

for y 6, 7 and 8, Hotel Sherman, Chicago. 

INTERNATIONAL RaiLWAY GENERAL  FOREMEN'S 
AssociATION.— William Hall, W. Wa- 
basha street, Winona, Minn. 1935 meeting 
tentatively planned for May 2 to 4, inclusive, 
Hotel Sherman, Chicago. 

BOILERMAKERS’ ASSOCIATION.—A. F. 
Stiglmeier, secretary, 29 Parkwood street, 

Albany . Y. 1935 meeting tentatively 

planned for May 6, 7 and 8, Hotel Sherman, 

hicago. 

Nzw Encranp RaiLROAD CLUB.—W. Е. Cade. 
Jr., 683 Atlantic avenue, Boston, Mass. Reg- 
ular meeting, second Tuesday in each month, 
excepting June, July, August and September. 

New Yonx Ratrroap Crtus.—D. W. Pye. Room 
527, 30 Church street, New York. eetings, 
third Friday in each month, except June, 
July and August, at 29 West Thirty-ninth 
street, New York. 

NoxrHWEsT Car Men’s Assocration.—E, М. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meeting first Monday each month, except 
june, Jul and August, at Minnesota 

nsfer Y. M. C. A. Gymnasium building, 

St. Paul. 
Рлсїтїс RAiLwav Crus.—William S. Wollner, P. 
. Box 3275, San Francisco, Cal. Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately. 

Ramwav CLUB ОР CEN V IEER -Ralph D. 
Stewart, 21 Sherrard avenue, Greenville, Pa 
Regular meeting third Thursday in month. 
except June, July and August. 

Rattway CLuB or Рїттзвивсн.—]. D. Conway. 
1941 Oliver building, Pittsburgh, Pa. Regu. 
lar meeting fourth Thursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel, 
Pittsburgh, Pa. 

Raitway Fire Protection Аѕзостлтіом.—Е. К. 
Hackett, Baltimore & Ohio, Baltimore, Md. 

Rattway SUPPLY MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver building, Pitts- 
burgh, Pa. Meets with Mechanical Division 

and Purchases and Stores Division, Associ- 

ation of American Railroads. 


SOUTHERN AND SOUTHWESTERN RAILWAY CLUB.— 


MASTER 


. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings third Thu y in Janu- 
ary, March, May, uly and September. An- 


nual meeting, thir ursday in November, 
Ansley Hotel, Atlanta, Ga. 

Toronto Raitway CLus.—N. A. Walford, dis 
trict supervisor car service, Canadian Na 
tional, Toronto, Ont. Meetings first Friday 
of each month except June, July, August and 
September. 

Travetinc  ENGINEER'S Assoctation.—W. О. 
Thompson, 1177 East Ninety-eighth street, 
Cleveland, Ohio. Annual mecting tentatively 
planned for May 2 to 4, 1935, Hotel Sher- 
man, Chicago. 

Western Rattway CLUB.—C. L. Emerson, 822 
Straus building, Chicago. Regular meetings 
third Monday in each month except June, 
July, August and September. 
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NEWS 


Lubrication of Railroad Car 
Journals—A Correction 


IN the fifth line under the subhead "Im- 
portance of Viscosity” of the article bear- 
ing the above title on page 407 of the 
November Railway Mechanical Engineer, 
the figure 10 c.c. is given. This should 
have been 60 c.c. 


B. & M. Shops Reopened 


The Boston & Maine reopened on Janu- 
ary 2 its locomotive shops at Billerica, 
Mass., which had been closed since July. 
This, together with similar action at Con- 
cord passenger-car shops, and Keene motor- 
car shops, will give work to 650 mechanics. 


Chicago-Twin Cities Streamlined 
Train Service in February 


THE two streamlined articulated trains 
ordered by the Chicago, Burlington & 
Quincy from the Edward G. Budd Manu- 
facturing Company for operation between 
Chicago and the Twin Cities will be placed 
in service about the middle of February. 
Present plans call for a schedule of 6% 
hr. Chicago to St. Paul and 7 hr. to 
Minneapolis. 


Milwaukee Locomotive Makes 
Record Mileage 


Tue record of 18,390 miles in a single 
month made by a 4-6-4 locomotive of the 
Chicago, Milwaukee, St. Paul & Pacific, 
during November, 1933, was bettered dur- 
ing the month of October, 1934, by Bald- 
win-built locomotive No. 6415 of the same 
type which is operated by the Milwaukee 
in fast passenger service between Minne- 
apolis, Minn., and Harlowton, Mont., when 
it ran up a total of 19,200 miles. 


Grecian Roads Negotiating 
Loan for Improvements 


Tue PrRAEUS-ATHENS-PELOPONNESUS 15 
negotiating a loan of about $1,000,000 from 
the Grecian government, the funds to be 
spent for roadbed improvements and the 
purchase of rolling stock, according to 
recent reports received by the U. S. De- 
partment of Commerce. The equipment to 
be purchased includes 6 locomotives of 
the 2-8-0 type with separate tenders, or, 
instead of these locomotives, motor rail 
cars of 300 hp.; 7 motor rail cars of 120 
to 150 hp. 108 steel box cars, 10 first 
class passenger cars, 8 second class pas- 
senger cars, and 5 to 10 baggage cars. 


C. N. R. Raises Wages 


ANNOUNCEMENT was recently made in 
Ottawa by A. R. Mosher, president of the 
Canadian Brotherhood of Railway Em- 
ployees, that an agreement had been reached 
between the  brotherhood, representing 
clerks, freight handlers, shop roundhouse 
and station employees on the Canadian Na- 
tional and the C.N.R. management, provid- 
ing that, in the case of all employees whose 
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basic wage rates had been reduced by 15 
per cent, this deduction will be at the rate 
of 12 per cent effective January 1, and 10 
per cent as from May 1, 1935, with pro- 
portionate modifications for those whose 
rates were subject to a 10 per cent deduc- 
tion. 

The management has announced a simi- 
lar restoration in the wage rates of un- 
organized employees. 


German Railroads Increase 
Speed 

INCREASES in the general speed of pas- 
senger trains of the German National Rail- 
roads Company are included in the 1935 
schedule of the system. Eight new stream- 
lined flyers will be the most important 
improvement in the speed of the system's 
train service. These new trains will be 
fashioned, in principle, after the "Flying 
Hamburger," which has been on scheduled 
service between Berlin and Hamburg since 
May, 1933. The runs on which these new 
“Schnelltriebwagen” will be operated are 
Berlin-Cologne, Hamburg-Cologne, Berlin- 
Munich, Nuremberg-Stuttgart, Berlin-Leip- 
zig, Berlin-Dresden, Berlin-Breslau-Beuth- 
en and Berlin-Koenigsberg. On most other 
runs, trains will be speeded up to a con- 
siderable extent. 


Long Island Exhibits Remodeled 
Passenger Coach 


AN experimental steel motor-equipped 
passenger car, which is to be tested by runs 
over all parts of the Long Island system, 
was placed on exhibition December 27 at the 
road's Jamaica station. The car is stream- 
lined and of a color resembling aluminum 
instead of the road's standard Tuscan red. 


PERFECT STREAMLINING ON THE 
TRADITIONAL GAUGE RAILWAY - --1S IMPOSSIBLE. 


The special car, fitted out in Long Island 
shops, will be tried out first on the Port 
Washington branch. Long Island officers 
are especially interested in testing the 
qualities of the aluminum coating used on 
the car, known under the trade name of 
“alumaneal,” which is said to possess both 
sun-deflecting and insulating properties, 
making the car cooler in summer and 
warmer in winter. The protective coating 
is described as neither a paint nor varnish 
but rather a thin sheathing of aluminum 
metal. 


C. & N. W. First High-Speed 


Steam Train 


THE first high-speed standard steam- 
driven passenger train designed to compete 
with modern streamlined  light-weight 
Diesel-electric trains was placed in service 
by the Chicago & North Western on Janu- 
ary 2 between Chicago and the Twin Cities, 
48174 miles, on a seven-hour schedule, the 
maximum average speed attained between 
stations being about 75 m.p.h. 

The train, known as "The Four Hun- 
dred," is drawn by an E-2 class (4-6-2 
type) locomotive, which has been converted 
to use oil instead of coal and on which the 
driving-wheel diameter has been increased 
4 in. to 79 in. 

Both northbound and southbound trains 
consist of five modernized and completely 
air-conditioned steel cars, including one 
baggage-coach, one standard coach and one 
lounge coach, one dining car and one par- 
lor-observation car. The interiors of the 
cars have been redecorated in bright colors 
and new seats have been added. 


Locomotive Statistics for 1933 


PRELIMINARY statistics on wage earner 
employment in the construction of steam 
and internal-combustion locomotives in the 
United States during 1933, as compiled 
from data collected in the Biennial Cen- 
sus of Manufacturers taken in 1934, and 
released by Director William L. Austin, 
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Bureau of the Census Department of 
Commerce, are given in the accompanying 
tables, together with comparative figures 
for earlier years. The figures for 1933 
are subject to revision. 

TABLE 1.—SUMMARY FOR THE INDUSTRY: 


33, 1931, AND 1929 
1933 1931 1929 


13 16 16 


Number of 
establishments 

Wage earners 
(average for 
the year) 2,374 5,443 11,045 

$1,862,529 $5,589,610 $17,994,078 


$4,266,218 $14,870,591 $52,808,092 

ue $6,927,300 $22,118,636 $83,858,258 
motives 

her than 


lectric) > 
апа parts $2,827,931 $13,763,130 $70,961,472 
prod- 


indu ) $2,164,809 $6,349,851 $8,804,961 
Receipts toe 


2,661,082 $7,248,045 $31,050,166 
AGE EARNERS, BY QUARTERS: 
1933 AND 1931 

(The figure given for the final month of each 
quater is the total number of wage earners on 
the pay rolls for the week including the fifteenth 
the month, or for some other representa- 


TABLE 2.— 


day o 
tive week in the month.) 


Census year March June September December 
1933....... 2,084 2,083 2,641 2,827 
1931....... 6,603 5,691 4,962 3,875 


P. W. A. Loans to Railroads 


APPROXIMATELY 150,000,000 man-hours 
of employment, extending into every state, 
were created last year by PWA railroad 
loans, Public Works Administrator Harold 
L. Ickes announced in reviewing nation- 
wide results of a year’s campaign to create 
jobs for unemployed by making self- 
liquidating loans to railroad companies. 


Loans to 30 railroad companies amounted 
to $193,276,500 of the PWA fund. 

More than 52,000,000 of these man-hours 
were worked by men and women called 
back to regular employment by railroad 
companies and equipment manufacturers. 
The balance was worked by men and wom- 


en called back to work by production of 
more than $100,000,000 worth of materials 
and supplies purchased by the railroad 
companies and equipment makers. This 
indirect employment was created in the 
heavy industries, where unemployment was 
most acute. 


New Equipment 


Can Orpers 


Type of car Builder 
$9.5-ton hop Pressed Steel Car Co. 
50-ton lt. weight hopper American Car & Fdry. Co. 
. Car Edw. G. Budd Mf, x бо. 
70-ton gondolas Bethlehem Steel Co. 
Box Gen. Amer. Trans. Co. 
Gondolas Gen. Amer. Trans. Co. 
Std. gage box P. C. & Mfg. Corp. 
Narrow-gage box P. C. & Mfg. Corp. 
Std. gage gondola P. C. & Mfg. Corp. 
Car INQUIRIES 
Key System, Ltd.......... 10 to 25* 2-саг articu. units =. ws we eee 
Liquid Carbonic Corp. ..... 5 40-ton steel-sheathed ох .......... 
Sorocabana Ry. (Brazil)... 350 Вох i сово 
80 Cattle э .......... 
Locomotive INQUIRIES 
Road No. of locos. Type of locomotive Builder 
Seaboard Air Line ..... "I 3 Loco. tenders 
(16,000 gal. сар.) .......... 
MISCELLANEOUS ORDERS 
Road Type of equipment For use on Order placed with 
В. & M. Anti-friciton roller bearings 21 new pass. cars Fafnir,Bearings Inc. 
C., M, St. P. &P Roller-bearing units 2streamlined locos. ^ American Steel Fdries. 
G. M. & N. Bearings and boxes ; 2 streamlined trains Timken Roller Bearings Co. 
N. Y.. N.H.& H Anti-friction roller bearings 10 new pass. cars Fafnir, Bearings Inc. 
Western Md. Loco. valve pilots 4 freight locos. Valve Pilot Corp. 


YTo be of light weight Cor-Ten steel construction. 


з A fourth car to be added to the Zephyr. 
due to the fact that the Zephyr has increased 


The road has asked for the quickest possible delivery 
traffic on this line to the point where riginal 


the о; 


equipment will not carry the daily traffic and it has been necessary to put on a steam train to follow 


the hyr and take care of the overflow. 
3 These cars are to be of mill type. 
and 125 with Duryea cushion underframes. 


125 will be equipped with Miner heavy friction draft gears 
The purchase will 


financed by a P. W. A. loan. 


These three-truck, four-motor, light-weight steel articulated units are for service on the new 


San Francisco, Cal.-Oakland bridge. 


* All outboard positions under the locomotives and tenders, namely, rear trailer truck and tender 
trucks, will be equipped with American Steel Foundries units. These high-speed steam locomotives 


are being built b 
6 These two high-s 


of the American Car Foundry Co. 


the American Locomotive Company. M А 
4-саг passenger trains are under construction at the Berwick, Pa., plant 


Progress in Air-Conditioning Programs 


No. of cars 
167! 


Coaches 


observa. 


tourist sleep.* 


Mo. Pac. ... 
Pullman Co. 
Reading Co. 


Fans 
Coaches 


afe 
Parlor-cafe 
Parlor coach 


Sou. Pac. 


Diners 
Observation 
tesa pw awe Oan 21 Chair 
Coaches 


Union Pac. 


Type of car 


Pullman and chair 
cars and coaches 
Tourist, sleep. 


Dining, parlor and 


4 sets thermal 
gravity systems 
(see footnote 4) 


Pass. and bagg. 


Type of system Builder 


Safety Car & Htg. 


Day coaches and 


American Car & Fdry. Co. 
B. F. Sturtevant Co. 


Sleep, parlor, dining, 
chair and coaches 


з The Santa Fe plans to air-condition 273 cars. including 78 railroad-owned and 195 Pullman- 
owned cars by next spring: o The installation of aid sags in the 167 cars is being done at its 


Topeka, Kan., shops. The 
tioning passenger equipment. 
21935 program. 


з These cars are a part of the "Empire Builder" equipment. 


air-conditioned. 


35 budget approved by t 


е directors includes $2,250,000 for air-condi- 


* All, passenger-carrying cars in all the principal trains on the Missouri Pacific will contain air- 


conditioning equipment 


by next summer, as a result of court authority issued on Novem 


ber 17 by 


ederal Judge C. B. Faria. The order issued by the court provides for the installation of air- 


conditioning 
4 St. Louis, 


rownsville & Mexico cars. 


uipment in 89 cars, including 68 Missouri Pacific, 17 International-Great Northern and 
Witb these cars, the Mi 


Missouri Pacific will have 193 air- 


conditioned cars, of which 91 will be railroad-owned and 102 Pullman-owned. Eleven of the 68 cars 
to be air-conditioned on the Missouri Pacific will also be redecorated. 


5 Contemplated. 


* The air-conditioning equipment for these cars which will be installed within the next six months 
to supplement the 100 cars already air-conditioned, will cost approximately $2,000,000. 
these 260 passenger cars the Southern Pacific 
1 ‹ 26 completely overhauled. 
installed, floors will be rubber tiled, washrooms improved and interiors brighten 


with the air-conditioning of 


cars, of which 15 will be virtually rebuilt an 


colored paints. 
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In conjunction 


chairs will 


Reclining ty, 
with lighter 


A total of 43 Pullman cars will be 


will modernize 41 chair 


Reviewing the results of the PWA rail- 
road improvement and construction pro- 
gram, Administrator Ickes pointed out 
that: 

Loans of $59,390,250 were made to 18 
railroad companies to purchase new en- 
gines, freight and passenger cars and high- 
speed streamlined trains manufactured in 
outside shops. 

These equipment purchase loans resulted 
in the placing of orders for 14,675 freight 
cars, 264 passenger train cars, 70 steam en- 
gines, 20 Diesel engines, 33 electric locomo- 
tives and 4 high-speed trains. Orders were 
placed with 26 manufacturers and latest 
reports show that 8,292 new freight cars, 
73 passenger cars and 8 locomotives have 
been completed. 

Of the $133,886,250 loaned to railroad 
companies to put their own forces back to 
work, $65,580,484 was loaned to create 
employment for shop men. Fourteen com- 
panies received loans and have called shop 
men back to repair, rebuild and modernize 
35,694 freight cars, 1,694 locomotives and 
1,946 passenger cars, and on building 88 
new locomotives, 10,736 freight cars and 
75 passenger cars. This repair work also 
is rapidly nearing completion, with 28,439 
freight cars, 1,416 passenger cars and 1,522 
locomotives finished. 

Materials purchased for shop men up to 
November 15 totalled $37,532,000. 

(Turn to next left-hand page) 
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PARTS 
тше to ful 


MUST BE HELD 
SECURELY 


W 


It's a waste of time, money and materials to 


| 


make parts fit unless that fit is securely held. » » 


To hold related parts securely in proper rela- 


bbb bebe dei 


tionship is the reason for the special properties 


ay 


T 


of Agathon Alloy Steels for engine bolts. » » 
Agathon Alloy Engine Bolt Steel possesses unusual toughness 
and has high tensile strength. » » These qualities enable Agathon 
Alloy engine bolts to withstand vibration and unusual stresses 
without permitting the slack that causes premature shopping. » » 
Agathon Engine Bolt Steel is but one of Republic's Special Service 
Steels. » » Whatever your steel problem, consult Republic. » » 


CENTRAL ALLOY DIVISION, MASSILLON, OHIO 


REPUBLIC STEEL 


C OR P O R A T 


GENERAL OFFICES ==. YOUNGSTOWN, OHIO 
Reg. U. S. Pat. Off. 
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REPUBLIC 
PRODUCTS 


RepublicDoubleStrength 
Steel for Transportation 
Industry : Toncan Iron 
BoilerTubes,Pipe,Plates, 
Culverts, Rivets, Tender 
Plates and Firebox 
Sheets : Sheets and 
Strip for special rail- 
road purposes : Agathon 
Alloy Steels for Loco- 
motive Parts : Agathon 
Engine Bolt Steel : Aga- 
thon Iron for pins and 
bushings : Agathon 
Staybolt Iron : Climax 
Steel Staybolts : Upson 
Bolts and Nuts : Track 
Material, Maney Guard 
Rail Assemblies : En- 
duro Stainless Steel for 
dining car equipment, 
refrigeration cars and 
fire box sheets : Agathon 
Nickel Forging Steel. 


Supply Trade Notes 


GrorcE T. Willard is now associated 
with the P. & M. Company, Chicago. 


Davi» M. Curry and Евер J. WALLS 
have joined the development and research 
staff of the International Nickel Company, 
Inc., with headquarters at New York. 


Davin K. E. Bruce has been elected а 
director of the American Locomotive Com- 
pany, New York, to fill the vacancy caused 
by the resignation of Seward Prosser. 


RoBERT TreaT Paine, II, for 40 years 
a director of the General Electric Com- 
pany, has resigned on account of ill health. 
Mr. Paine was elected to the board in 
1894, two years after the formation of the 
company. 


WALTER CoLPirTs, of the engineering 
firm of Coverdale & Colpits, New York 
City, has been elected a director of the 
Edward G. Budd Manufacturing Com- 
pany, Philadelphia, Pa. and a member of 
the executive committee. 


Tue KrzLviNATOR Corporation, Detroit, 
Mich., has opened a factory sales branch 
at 830 Rush street, Chicago, with G. E. 
Rogo as manager and A. E. Cadwell, 
formerly with Kelvinator’s Boston branch, 
as head of the commercial division, and 
John S. Garceau has been appointed ad- 
vertising and sales promotion manager of 
the air-conditioning division of the Kel- 
vinator Corporation at Detroit, Mich. 


EucENE G. Grace, president of the 
Bethlehem Steel Corporation, has been 
elected president of the American Iron & 
Steel Institute, New York, succeeding to 
the position which has been vacant since 
the resignation in September, 1933, of 
Robert P. Lamont. T. M. Girdler, chair- 
man and president of the Republic Steel 
Corporation, has been elected a vice-presi- 
dent of the Institute. 


THe REPUBLIC STEEL (CORPORATION, 
Youngstown, Ohio, has appointed the 
Buhl Sons Company, Detroit, Mich.; the 
F. W. Heitmann Company, Houston, 
Texas, and the Woodward Company, 
Albany, N. Y., warehouse distributors of 
Enduro stainless steel; and the Steel 
Products Company, McKees Rocks, Pa., 
has been appointed warehouse distributors 
of Republic’s Toncan iron sheets in the 
Pittsburgh area. The corporation is spend- 
ing $500,000 for a new building and new 
finishing equipment in its Youngstown, 
Ohio, electric weld tube mills. The new 
building will house equipment and provide 
additional storage space for finished pipe. 


THE Brown INSTRUMENT COMPANY, 
Philadelphia, Pa. has been consolidated 
with the Minneapolis-Honeywell Regula- 
tor Company, Minneapolis, Minn., and will 
continue as a separate company with its 
existing organization but as a subsidiary 
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of Minneapolis-Honeywell. Richard P. 
Brown will continue as president of The 
Brown Instrument Company and will be- 
come an officer and director of the Minne- 
apolis-Honeywell Company. 


BonNELL W. CLARK, general manager of 
the Westinghouse Electric Supply Com- 
pany, has been appointed vice-president and 
general manager, with headquarters at New 
York; H. N. Gansman, general sales man- 
ager, has been appointed a vice-president at 
New York; and R. J. Holtermann, district 
manager for the company's entire oper- 
ations west of the Rocky Mountains, with 
headquarters at San Francisco, Cal, has 
been appointed a vice-president. 


THE WorTHINGTON CoMPANY, Inc., Har- 
rison, N. J., has established a Pacific Coast 
regional headquarters at Los Angeles, Cal., 
which will center jurisdiction of the cor- 
poration’s business in the western territory 
now included in the Worthington district 
offices at Seattle, Wash., San Francisco, 
Cal., Los Angeles and El Paso, Tex. C. 
E. Wilson, vice-president, is in charge of 
the Pacific Coast division and has moved 
his office from New York to 510 West 
Sixth street, Los Angeles. 


C. T. REssLER, manager of railroad and 
marine sales of the Reading Iron Com- 
pany, has been appointed specification 
engineer, sales division, with headquarters 
at Philadelphia, Pa.; R. I. Fretz, district 
sales representative at Columbus, Ohio, has 
been appointed manager of eastern railroad 
and marine sales, with headquarters at 
Philadelphia; C. W. Guthrie, salesman in 
the New York district, has been appointed 
district sales representative for the Col- 
umbus territory; Bryant Myers has joined 
the Pacific Coast sales force, with head- 
quarters at San Francisco, Cal.; E. S. Mor- 
row has joined the oil territory sales force 
with headquarters at Tulsa, Okla., and Е. 
B. Olcott has been appointed special repre- 
sentative for the purpose of handling 
government business at Washington, D. C. 


Tuomas T. Watson, who joined the 
metallurgical department of Lukens Steel 
Company, Coatesville, Pa, in August, 
1931, has been appointed development and 
service metallurgist. He will be engaged 
principally in service and sales work in 
connection with Lukens Nickel-Clad Steel. 
Mr. Watson was born in Scotland 35 years 
ago and was graduated in 1923 from the 
Royal Technical College, Glasgow, with 
the degree of associate of the R.T.C. 
Until 1925 he was assistant metallurgist at 
David Colville & Sons, iron and steel man- 
ufacturers of Scotland. He then became 
metallurgist at the Clyde Alloy Steel Com- 
pany, serving there for two years. From 


-1927 to 1930 he was assistant metallurgist 


at Dorman Long & Company, iron and 
steel manufacturers of England. He came 
to the United States in 1930 and engaged 
as a consulting metallurgist in New York 


until he joined the Lukens organization 
in 1931. 


Harry M. GREEN has been appointec 
manager of mechanical goods sales, Pa. 
cific Coast division, United States Ru:- 
ber Products, Inc, New York. This di- 
vision is comprised of the Los Angeles. 
Cal, San Francisco, Portland, Ore., Seat. 
tle, Wash., and Salt Lake City, Utah 
branches. Mr. Green will co-ordinate hi- 
activities with those of J. B. Brady, gen- 
eral manager of the Pacific Coast division. 
with headquarters at San Francisco, Cal. 
and in addition, will continue as manager 
of mechanical goods sales in the San Fran- 
cisco branch. 


С. С. CoorrDcE, assistant to the presi- 
dent of the Harbison-Walker Refrac- 
tories Company, Pittsburgh, Pa., hz 
been elected a vice-president and a director 
of that company. Mr. Coolidge who ha: 


G. G. Coolidge 


served for 28 continuous years with that 
company was graduated from Yale Univer- 
sity in 1904. Shortly after his graduation 
he became connected with the Delaware. 
Lackawanna & Western and later left the 
railroad to go with the Westinghouse Air 
Brake Company, Wilmerding, Pa. In 1906 
he entered the service of the Harbison- 
Walker Refractories Company and has 
been actively identified with this interest 
ever since. He first served as a member 
of the Pittsburgh district sales office; five 
years later, in 1911, he was appointed dis- 
trict sales manager at Pittsburgh. In 1921. 
he was appointed assistant general sale: 
manager and in 1929, assistant to the pres- 
ident. 


THE DELAWARE Тоо. STEEL Corpora- 
TION, Wilmington, Del, announces that 
Richard D. Fletcher has been appointed 
district manager in its railway department. 
Mr. Fletcher will also act as factory rep- 
resentative for the Armstrong-Blum Manu- 
facturing Company, Chicago, and Skilsaw. 
Inc.; the Arthur Colton Company, Detroit. 
Mich., and the Arrow Tool & Reamer 
Company; the Goodall Rubber Company. 
Philadelphia, Pa.; and the Marlo Com- 
pany, New York. Mr. Fletcher, who is 
well known in the railway mechanical field 
and in the supply trade, was machine shop 
foreman at the Belt Railway of Chicago 

(Continued on next left hand page) 
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IT COSTS MONEY TO PROPEL EXCESS WEIGHT 
DAY IN AND DAY OUT 


There are fundamentally two ways in which power can be produced 
to haul a train. 

One, with all power produced in the main cylinders. 

The other, part of the power produced in the main cylinders and the 
remainder produced as needed in auxiliary cylinders. 

With the Booster to produce power as needed—locomotive weight 
for a given set of conditions is kept at a minimum. 

This results in lower costs of operation and lower costs for locomo- 


tive maintenance as a whole. 


мен YORK CHICAGO · -  . MONTREAL 


shops, and subsequently secretary-treasurer 
of the American Railway Tool Foremen's 
Association, as well as being a member of 
the International Railway General Fore- 
men's Association and associate of the 
American Society of Mechanical Engineers. 
For a period of about sixteen years, Mr. 
Fletcher represented the Crucible Steel 
Company of America, railway department. 


Obituary 


HrnBERT J. BECK, director, assistant 
treasurer and factory sales manager of 
Aluminum Industries, Inc., Cincinnati, 
Ohio, died suddenly at the company's office 
on December 14. Mr. Beck had never 
fully recovered from injuries sustained 
during the World War. 


Personal Mention 


General 


E. Becker, master mechanic of the 
Green Bay & Western, has been appointed 
to the newly-created position of superin- 
tendent of motive power and equipment, 
with headquarters as before at Green Bay, 
Wis. 


Master Mechanics and 
Road Foreman 


James W. NonTH, master mechanic of 
the Port Huron & Detroit, with headquar- 
ters at Port Huron, Mich., has retired. 


THEODORE OLSON, traveling engineer of 
the Chicago Great Western, has been ap- 
pointed general road foreman of engines, 
with headquarters at Oelwein, Iowa. 


HoweLL T. Cover, who has been ap- 
pointed master mechanic of the Northern 
division of the Pennsylvania, with head- 
quarters at Buffalo, N. Y., was born on 
August 25, 1897, at Altoona, Pa. He is 
a graduate of Pennsylvania State College 
(1919). His service with the Pennsyl- 
vania began on August 6, 1915. He was 
a draftsman in the office of the electrical 
engineer from June 12, 1917, until Janu- 
ary 16, 1920, when he became a special 
apprentice. From October 18, 1922, until 
May 1, 1923, he was a motive power in- 
spector, office of electrical engineer. On 
the latter date he became assistant fore- 
man and foreman at the Long Island 
City (N. Y.) power plant, and on July 
16, 1924, became foreman substations and 
transmission, Philadelphia electrification. 
He was appointed gang foreman locomo- 
tive repairs at the East Altoona engine- 
house on June 16, 1929; assistant foreman 
locomotive repairs at the Camden (N. J.) 
enginehouse on September 20, 1930; as- 
sistant master mechanic at Wilmington, 
Del, on January 1, 1931, and master me- 
chanic at Buffalo on November 1, 1934. 


Warrer BupwELL, who has been ap- 
pointed master mechanic of the Norfolk 
& Western at Crewe, Va., was born on 
August 7, 1889, at Roanoke, Va. He at- 
tended the public schools at Roanoke and 
on June 21, 1905, became a laborer at 
the Roanoke shops of the Norfolk & 
Western. He became a machinist ap- 
prentice on August 17, 1906; machinist, 
on December 15, 1910; enginehouse fore- 
man at Crewe on May 20, 1912, and en- 
ginehouse foreman at West Roanoke on 
November 1, 1912. During three months 
of 1913 Mr. Budwell inspected locomotives 
built for the N. & W. by the American 
Locomotive Works at Richmond, Va., 
after which, on October 1, 1913, he was 
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promoted to the position of foreman at 
East Radford, Va. On December 1, 1915, 
he was transferred to the position of fore- 
man at Shenandoah, Va., and on Septem- 


Walter Budwell 


ber 1, 1917, was furloughed for military 
service during the World War, serving 
overseas with the French Army in rail- 
road transportation service from Septem- 
ber, 1917, to June, 1919. During this time 
he organized and commanded the Fourth 
Battalion, 35th Engineers, and for his 
outstanding service was given a citation 
by the French Legion of Honor. Upon 
his return to the Norfolk & Western he 
became general foreman at Kenova, W. 
Va. and on January 1, 1922, was trans- 
ferred to the position of general foreman 
at Bluefield, W. Va. He was appointed 
master mechanic of the Shenandoah di- 
vision on January 1, 1923, and on May 
16, 1932, because of the consolidation of 
the position of master mechanic of the 
Shenandoah division with that of the Rad- 
ford division, he was sent to Shaffer’s 
Crossing, Va., as general foreman, which 
position he held until his appointment: as 
master mechanic at Crewe. 


Shop and Enginehouse 


E. V. Fox, gang leader of the Norfolk & 
Western at Portsmouth, Ohio, has been 
promoted to the position of assistant 
enginehouse foreman at Shaffer's Crossing, 
Va. 


Purchasing and Stores 


S. E. KEILLOR, assistant general store- 
keeper of the Canadian National at Winni- 
peg, Man, has been appointed general 


storekeeper of the Western region, with 
headquarters at Winnipeg, succeeding D. 
Robertson, who has retired because of ill 
health. 


S. Ѕхерром, district storekeeper of the 
Canadian National at Toronto, Ont., has 
been appointed assistant general store- 
keeper, with headquarters at Winnipeg 
Man., to succeed S. E. Keillor. 


Obituary 


W. О. Moony, mechanical engineer oí 
the Illinois Central at Chicago, died sud- 
denly on December 25. 


J. Н. Beccs, purchasing agent of the 
Chicago & Eastern Illinois, with headquar- 
ters at Chicago, died on December 18 о: 
pneumonia. 


Trade Publications 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


REFRIGERATING MACHINE Orr.—The Frick 
Company, Waynesboro, Pa., in Bulletin 
No. 140-A, describes Frick oil, a dehy- 
drated mineral oil, for refrigerating ma- 
chines. 


Arc WkrpEns.—The Air Reduction Sales 
Company, Lincoln building, New York, has 
issued an eight-page, illustrated booklet 
outlining the features and advantages of 
Airco-Wilson arc welders. 


PaiNT Propucts.—‘“Integrity of Fin- 
ishes" is the title of a booklet issued by 
the Bakelite Corporation, Bound Brook, 
N. J. These paints are applicable to ma- 
rine finishes, railway coatings, anti-corro- 
sive primers and finishing coats, etc. 


FonciNcs.—The Kropp Forge Company, 
5301 W. Roosevelt Road, Chicago, has is- 
sued a buletin entitled “Forging the Im- 
possible,” in which its facilities for han- 
dling a wide variety of hammered forg- 
ings, shafts, rings, die blocks, etc., are dis- 
cussed. 


Low Pressure Air.—Under the title 
“Low Pressure Air vs. Compressed Air 
for Rivet Heating Forges,” the Mahr 
Manufacturing Company, Minneapolis, 
Minn., has issued technical bulletin No. 7 
which contains extensive descriptive ma- 
terial, tabular data and calculations show- 
ing the economies which may be expected 
by use of modern low-pressure equipment. 


Coaten ErEcrRopEs.— The Air Reduction 
Sales Company, New York, has issued a 
leaflet describing shielded arc electrodes. 
Nos. 78, 79 and 81. Airco rods Nos. 78 
and 79 have a tensile strength of from 
60,000 to 75,000 Ib. per sq. in., an elonga- 
tion of from 22 to 30 per cent, and a high 
resistance to corrosion. No. 78 is recom- 
mended for flat welding, while No. 79 is 
for vertical and overhead work. No. 81, 
a heavily coated electrode for flat welding 
only, has similar characteristics, except that 
its elongation runs about 5 per cent greater. 
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LIMA POWER 


for the BOSTON AND MAINE 


Five streamlined passenger locomotives with 80 inch 
drivers were recently delivered by Lima Locomotive 


Works, Incorporated, to the Boston and Maine Railroad. 


These locomotives are specially designed for high speed, 


heavy passenger train service. 


OHIO 


LIMA 
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Equipment Orders in 1934 
Show Large Increases 


Б 1934 а larger number of rail motive power units 
and rolling stock of all types were purchased than 
the records have shown for several years. The last 
year in which such purchases were of any appreciable 
size was 1930. In that year orders for locomotives and 
cars, while by no means equal to those in 1929 and the 
years immediately preceding, were yet far greater than 
in the extremely lean years 1931, 1932 and 1933. In 
1930 domestic orders totaled 440 locomotives, 46,360 
freight cars, 667 passenger cars and 65 rail motor cars. 


Locomotive Orders 


In 1934 a total of 88 steam locomotives were or- 
dered. Of these 68 were for domestic railroads, four 
for industrial companies, 16 for export and none for 
service in Canada. The largest single order was that 
of the Delaware, Lackawanna & Western for 20 of the 
4-8-4 type. The Lehigh Valley ordered five of the 
same type, while the Nickel Plate ordered 15 of the 
2-8-4 type.  Single-expansion articulated locomotives 
of the 2-6-6-4 type were ordered by two roads—three 
for the Pittsburgh & West Virginia and five for the 
Seaboard Air Line. Orders from foreign countries 
were received from Chile, Venezuela, Columbia, Mexico 
and China. 

The Pennsylvania ordered 58 electric locomotives 
with a 2 — C + C —2 wheel arrangement for heavy pas- 
senger service between New York, Philadelphia, Balti- 


Table I—Orders for Locomotives of All Types Since 1915 


Year Domestic Canadian U.S. Export Total 
VOUS iso shots hes ee yr EV 1,612 aise 850 2,462 
1916:,.. реа based 2,910 aus 2,983 5,893 
1917... n LL E T 2,704 ке 3,438 6,142 
1918... oo RN 2,593 209 2,086 4 
19019... 1 snc УАЛИ 214 58 898 1, 
1920... bose he ues 1,998 189 718 2, 
1921. 239 35 5 
1922. 2,600 68 131 2, 
1923, 1,944 82 116 К 
1924... ese ать te hs 1,413 71 142 R 
1925... 1,055 10 2 

1926... 1.301 61 80 

1921... onn e rue tet 734 58 54 

928... 98 27 

1929... 1,212 77 106 

1930.. 440 95 20 

1931... 176 2 28 

1932: so eo Revue 12 1 (Export) 1 
1933; oS ern Lied x ELLE? 42 me 7 
1934... а а 182 E 17 
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Purchases largest since 1930— 
Orders for domestic service 
total 72 steam, 76 electric and 
34 internal-combustion loco- 
motives; 24,611 freight, and 
388 passenger-train cars 


more and Washington. These locomotives are stream- 
lined, designed for an operating speed of 90 m.p.h., 
have 57-in. driving wheels, weigh 460,000 Ib., and 
develop 4,620 hp. at high speeds. The same road also 
ordered one locomotive with a 2—D—2 wheel arrange- 
ment and 14 switching locomotives with three pairs of 
driving wheels. The only other electric locomotives 
ordered were three by the Chesapeake & Ohio for spe- 
cial pusher service at a new car-dumping coal dock, 
Presque Isle (Toledo), Ohio. 

As regards locomotives driven by internal-combustion 
engines a total of 35 were ordered during the year. 
Twenty-eight of these locomotives were ordered by 14 
different railroads, including 11 for the Illinois Central 
and four for the Delaware, Lackawanna & Western. 
Of the remaining seven locomotives six were for four in- 


Table II—Types and Number of Steam Locomotives 
Ordered 


in 1934 
Railroad Industrial 
service service Export Tota; 
6 m x 6 
Se 1 2 3 
1 «s isi 1 
1 V 10 11 
15 Te “ж 15 
xs б 2 2 
8 bt qu 8 
aa A 1 1 
2 an za 2 
5 Fa 5 
5 " 5 
25 m 25 
ne 2 3 
68 4 16 88 
41 


dustrial companies and one for export. Two of those 
listed as industrials were for demonstration purposes. 
One of these was of 3,600 hp. capacity. Only three of 
the engines used gasoline as fuel and all but two were 
provided with electrical transmission. 

A point on which particular attention was focused 
in 1934 was that of speed. While Diesel-electric articu- 
lated light-weight streamline trains with their spectacular 
runs were in a large measure responsible for this 
aroused interest, the steam locomotive continued to 
demonstrate its ability to do remarkably fast running 
if this is desired. The Chicago & North Western has 


Table III—Orders for Freight Cars Since 1915 


Domestic — Canadian Export Total 
ch) - "Wives 18,222 128,014 
xc o 35,314 205,368 
П 53,191 132,558 
9,657 53,547 177,317 
3,837 3,994 29,893 
12,406 9,056 105,669 
30 4,982 28,358 
746 1,072 181,972 
8,685 3 103,552 
1,867 4,017 149,612 
642 2,138 95,596 
1,495 1,971 70,495 
2,133 646 74,785 
8,901 2,530 62,631 
9,899 3,023 124,140 
1,936 1,200 9,496 
3,807 151 14,838 
501 77 2,546 
75 132 1,892 
12 1,323 25,946 


rebuilt four Pacific type locomotives, increasing the 
size of the drivers to 79 in. and raising the steam 
pressure. These locomotives are operating five-car 
trains of standard equipment on a 408!4-mile run be- 
tween Chicago and the Twin Cities in 420 min., an 
average speed of 58.35 m.p.h. This is the world's fast- 
est train scheduled for such a distance. The Chicago, 


Table IV—Class and Number of Freight Cars Ordered in 1934 


U. S. U.S. 

Class railroads cars total Export Canada 
F—Flat.............. 1,650 7 1,657 d e Es 
G—Gondola.......... 2,075 2 2,077 
H—Hopper........... 0,280 27 10,307 

HR—Covered Hopper 165 165 
R—Refrigerator Ум 198 198 m э; 
Т—Тапк............. 1 350 351 m 12 
X—Box........ as 9,053 14 9,067 855 PH 

XA—Automobile. 550 550 20 oo 

XF—Furniture 200 200 EI 

Dump.. 10 10 8 Я 

N—Caboose . zu 3 3 Hr 

Fruit............. m 2 40 " 

Not classified...... 25 1 26 400 Ps 

То@1........... 24,012 599 24,611 1,323 12 
Note:—Alaska included in United States Orders. 


Milwaukee, St. Paul & Pacific will soon have in opera- 
tion two new streamline locomotives of the 4-4-2 type. 
In the east the New York Central has fully stream- 
lined one of their Hudson type locomotives. 

Several unusual runs were made during the past 
year, among which may be cited that on the Chicago, 
Milwaukee, St. Paul & Pacific between Chicago and 
Milwaukee, a distance of 85 miles, which was covered 
in 67 min. 35 sec. at an average speed of 75.5 m.p.h., 
with a top speed of 103 m.p.h. Some remarkable runs 
have also been made recently with steam locomotives 
in Great Britain and in Europe. 

Accelerated train movements are by no means con- 
fined to passenger service; the records in freight serv- 
ice are as highly creditable. This is endorsed by the 
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fact that the average speed of freight trains, which was 
11.5 m.p.h. in 1924, has been steadily increased to 159 
m.p.h. in 1934. Ample boiler capacity and large drivers 
are essential for the freight speeds now demanded. In 
recognition of this trend may be cited the 4-8-4 type 
locomotives built in 1934 for the Delaware, Lackawanna 
& Western and for the Lehigh Valley which will be used 
interchangeably for either heavy passenger or for fast 
freight service. 


Freight Car Orders 


Reference to an accompanying table shows a very 
favorable increase in the quantity of freight-car orders 
as compared with the other years following 1930. In 
1930 freight-car orders totaled 49,496, or nearly double 
the number 25,946 for 1934. Recent years in which 
large numbers of freight cars were ordered were 1922. 
with 181,972 cars; 1924, with 149,612 cars, and 1929, 
with 124,140 cars. 

As regard types, 10,472, or 4214 per cent, of those 
ordered last year were of the hopper type, 165 of which 
were of the covered type. Only 200 of the hopper 
cars ordered—those for the Central of Georgia—were 
of 70-ton capacity. Roads placing large orders for 
50-ton hopper cars were the Lehigh & New England; 


Table V —Orders for Passenger Cars Since 1916 


Domestic Canadian Export Total 
2,302 adi 109 2,411 
1,124 Ja 43 1,167 

9 22 26 57 

292 347 143 782 
1,781 275 38 2,094 
246 91 155 492 
2,382 87 19 2,488 
2,214 263 6 2,483 
2,554 100 25 2,679 
2,191 50 76 2,317 
1,868 236 58 2,162 
1,612 143 48 1,803 
1,930 334 29 2,293 
2,303 122 33 2,458 
667 203 15 885 
11 11 21 43 

39 i^a 39 

6 dal 6 
388 15 403 


Chesapeake & Ohio; Delaware, Lackawanna & West- 
ern, and Erie. A most interesting design of hopper 
car built in 1934 was one of light weight obtained by 
the employment of Cor-Ten steel. This was built by 
the Pressed Steel Car Company, and 100 cars of this 
design have been ordered recently by the Bessemer & 
Lake Erie. 

Next in quantity ordered for service in the United 
States came the box-car group, of which there were 
9,067 and, in addition, 550 automobile and 200 furniture 
cars. These account for 40 per cent of the freight cars 
ordered. Roads placing large orders for box cars were 
the Chesapeake & Ohio, Erie, Pennsylvania and Sea- 
board Air Line. 

Gondola cars ordered totaled 2,077, of which 1,000 
were for the Chesapeake & Ohio, 675 for the New 
York, Chicago & St. Louis, 250 for the Lehigh Valley 
and 100 for the Lehigh & New England. Of the 1,657 
flat cars specified, 1,500 were ordered by the Pennsyl- 
vania. Cars ordered by private car lines were mainly 
of the tank or refrigerator classes. 


Passenger Car Orders 


Domestic passenger cars ordered in 1934 totaled 388. 
Among the large orders were those of the Erie for 133 
cars; Chicago, Milwaukee. St. Paul & Pacific, 85 cars, 
and New York, New Haven & Hartford, 50 cars. 

(Continued on page 51) 


Railway Mechanloa! Engineer 
FEBRUARY, 1935 


New Haven Streamline 
Coaches Placed in Service 


HE New York, New Haven & Hartford recently 

placed 50 new partially streamlined coaches in 
main-line service which were built to provide the 
maximum in comfort, convenience and attractiveness. 
In developing these cars the management of the New 
Haven called upon Walter Dorwin Teague, an outstand- 
ing industrial designer, to work out the details of the 


interior and exterior design so far as it affected appear- ` 


ance and the joint efforts of the builders—the Pullman 
Bradley Car Corporation—Mr. Teague and the rail- 
road's engineering staff has resulted in a design as at- 
tractive as it is unusual. The cars were built at Wor- 
cester, Mass. 

Partial streamlining has been effected by an approach 
to a tubular cross-section and by making the exterior 
surface as smooth as possible. These are important 
factors in the streamlining of railway equipment since 
the lateral surfaces of trains are disproportionately large 
as compared to the íront and rear ends, and most 
winds are quartering. No overhanging eaves or 
protruding belt rails are in evidence. Windows and 
doors are as nearly flush as possible and the roofs 
are of the turtle-back type. Along each side of the 
cars, below the side sills and between the steps, is a 
skirt extending down to 22 in. from the rail, thus carry- 
ing downward the inward curve of the sides and cover- 
ing most of the sub-structure. This device not only 
improves air-flow, but also gives the coaches a lower 
and much cleaner appearance The exterior color 
scheme is hunter’s green and silver. 

Windows have been grouped in pairs and outlined 
in brush-finished aluminum molding with rounded 
corners, to emphasize the horizontal lines of speed. 

The coaches are 84 ft. 6% in. long over buffers, 
13 ft. 4 in. from rail to top of roof, and 10 ft. % in 
wide overall The seating capacity is 84 passengers 
and the seats, which are spaced 3974 in. apart, are so 
arranged that they may be revolved independently. 
Men's and women's saloons are located at the same 
end of the car. The weight is approximately 100,000 Ib. 

In the interior every effort has been made to insure 


Exterior appearance improved 
by flush surfaces and approach 
to tubular cross-section — Un- 
usual color scheme produces 
pleasing interior — Air condi- 
tioning provides maximum 
comfort — Weight reduction 
effected by the use of alloy steels 


the comfort of the passenger. The color scheme, higher 
keyed and gayer than is customary, has been made pos- 
sible by complete air conditioning. Beginning with the 
tiles of rich blue on the floor, the side walls to the 
window sills are a deep blue-gray. Above the black 
Micarta window sills the side walls are full-finished 
aluminum up to the top of the frieze board. The ceiling 
is lacquered white. Three vermillion stripes extending 
the full length of the car counteract any coldness which 
the color scheme might have. The seats have tubular 
frames and rest on an aluminum pedestal. They are 
upholstered in blue mohair of a small check pattern 
which is repeated in the window shades. Special care 
has been taken with the design of all the interior fea- 
tures, such as basket rack, curtain molding, saloon fix- 
tures, etc. The circular mirrors at each end of the car 
relieve the usually uninteresting effect of these partitions. 


Underframes Have Pressed Shapes 


The center sills are constructed of two flanged chan- 
nel pressings of Man-Ten steel applied one over the 
other and separated vertically by the crossties which 
extend across the car in one piece. The top center sill 
is 14 in. thick and the bottom sill 546 in. thick. Eighteen 
pressed pan-shaped crossties spaced approximately 3 ft. 
apart are applied between the body bolsters. The bolsters 
are made up of pressed pan-shaped diaphragms having 


Flush surfaces and double-window panels add to the attractiveness of the New Haven streamline coaches 
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top and bottom cover plates. Pressed Man-Ten steel 
| draft sills, 31 6 in. thick, extend from the bolsters to the 
:4 ends of the car. These are secured between the top and 
= bottom center-sill members, as are also the 31 6-іп. 

| pressed Man-Ten steel draft-sill extensions from the 
pee ze bolster to the first crosstie inside of the bolster. The 
+}! side sills are a combined Z and channel-shaped pressing 
——— D of 345-in. Cor-Ten steel riveted to the ends of the 
! Pu crossties, crossbearers and end sills. Three pressed Z- 


4 


i 'entilator 
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| | 
E ERE m ! 
NM |. Diffusing shaped floor AER constructed of JA g-in. Cor-Ten 
| 97'*. Duct steel extend the full length of the car each side of the cen- 
=== ter, in addition to which there is a 14 g-in. Cor-Ten steel 


4 flanged channel floor stringer located under the seat 
БА. ! pedestals. Beneath the floor stringers and applied di- 
-4 ı rectly to the top of the crossties, center sills and bolsters 
is a sub-floor of 20 gage Cor-Ten steel. Applied to the 
|| - ends of the center sills is a cast-steel platform end casting 
|| in which are the buffer and draft-gear pockets. 


ві T 


The Superstructure 


"The side posts are constructed of Cor-Ten steel 35; 
іп. thick. They are of box section 346 in. deep at their 
widest point. The bottoms of the side posts are curved 
in with a radius of 11 ft. 5 in., starting at a point 17% 
in. above the bottom of the post. The tops of the posts 
are also curved inward with a radius of 2: ft. 5114, in. 
Alternating posts are 10 in. wide and 4 in. wide, with 
flanges for attachment to the side plates. The belt rails 
are formed by two angle-shaped pressings. The hori- 
zontal flanges of the angles are coped out for the side 
posts and riveted together, forming a channel construc- 
tion through which the side posts pass. The belt rails 
are further reinforced by means of a 3-in. by М-їп. 
flat plate applied on the outside of the posts under the 
side sheets. The side plates are 345-in. Cor-Ten steel 
pressed Z-shape. Side sheets of 345-in. Cor-Ten steel 
extend from the bottom of the window openings to the 
bottom of the side sills, following the contour of the 
side posts. The letter boards are also constructed of 
945-in. Cor-Ten steel, extending from under the down- 
turned flange of the side plate to the top of the win- 
dow opening following the contour of the side posts. 
Applied directly over the window opening is a longi- 
ı tudinal reinforcement constructed of a pressed channel 
and angle having the horizontal flanges coped out for 
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An interior of one of 
the New Haven cars 
showing the lighting 
equipment, air distribu- 
tion duct, seating ar- 
rangement and luggage 
racks. Weight has been 
reduced wherever pos- 
sible by the use of light 
materials such as tubu- 
lar seat frames of stain- 
less steel and aluminum- 
alloy basket racks 


of the car. Other roof sheets, 20 in. wide and I$ in. 
thick, extend from the lower edge of the center roof 
sheets to the top of the side sheets. There is a pressed 
channel purlin of !46-in. Cor-Ten steel located 1934 in. 
each side of the center line of the roof, extending from 
end to end of the car body. Narrower purlins of the 
same material are also applied adjacent to the ends of 
the carline ties. 

Applied over the longitudinal floor stringers is a steel 
floor having corrugations 3$-in. deep extending across 
the car. Strips of cork $ в-іп. thick are cemented in 
the depressed portions of the steel floor plates on top 
of which is applied a continuous layer of cork 2 in. 
thick. The floor covering on 25 cars will consist of 
Linotile in 9-in. squares and in the other 25 cars, rubber 
tiles of the same size. Two shades of marbleized blue 
form a checkerboard pattern on the floor. Salamander, 
l in. thick, is applied on top of the sub-floor. 


The Trucks 


The cars are equipped with four-wheel trucks having 
5-in. by 9-in. journals. The pedestals are cast integral 
with the truck frames. Forty of the cars have A.R.A. 
friction bearings and ten will have Fafnir roller bearings. 
The liberal use of Fabreeka pads has been made to 
absorb vibration and to eliminate rail noises. The brake 
cylinders are mounted on the truck frames with flexible 
hose connections in the brake-cylinder pipes. The gen- 
erators are gear driven and are mounted in the trucks 
after the manner of traction motors. They are of 20-kw. 
capacity. 

The Interior Finish 


The inside finish from the under side of the window 
sills to the top of the stainless steel radiator guards is 
31 в-іп. Masonite covered with French gray lacquer. A 
lA в-іп. pressed-steel cove molding extends from the top 
of the floor to the bottom of the Masonite behind the 
heater pipes. The window sills are black Micarta over 
a wood base. The post covers are g-in. steel with 
2-in. flutes for their full height. The curtain molding 
extends from one end of the car to the other in one 
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piece and is half oval shaped with a vertical flat surface 
lv; in. wide. The frieze board from the top of the 
curtain molding to the horizontal portion of the ceiling is 
constructed of И -іп. steel formed to the contour of the 
top of the side posts and lower ends of the carlines. 

The horizontal ceiling finish is %g-in. Masonite ex- 
tending each side of the air-duct exhaust molding to the 
frieze boards. From the top of the window sill to the 
top of the frieze board the interior of the car is covered 
with aluminum lacquer. The horizontal portion of the 
ceiling is lacquered white. Vermilion stripes extend 
along the sides of the car below the window sills, on the 
flat vertical portion of the curtain molding and between 
the two upper half-round moldings on the frieze boards. 
On each end of the cars aré two 18-in. diameter beveled 
plate glass mirrors mounted in aluminum frames. The 
vermilion striping and half-round moldings extend across 
the ends of the car and down to the mirrors. The doors 
are French gray to match the finish below the window 
sills. Mirrors 18 in. in diameter are also located over 
the washstands in the saloons. There is also in each 
saloon a 24-in. by 6-in. aluminum shelf with a black 
composition top. Paper towel vendors and soap ven- 
dors are furnished in addition to the hoppers and toilet- 
paper holders. 


Seat Arrangement and Design 


The seats are constructed with a semi-gloss stainless 
steel tubular frame extending across the top and down 
the sides of the seat backs as well as around the bottom of 
the seat cushions. Welded directly to the seat frames are 
stainless-steel arm rests having rounded composition caps 
оп the top. Two separate back cushions and seat cushions 
are applied to each seat. Each seat may be revolved in- 
dependently of the others. In order to provide the neces- 
sary clearance the revolving mechanism is so arranged 
that when the seat turns it automatically tips up at the 
back, which remains elevated until the turning is com- 
pleted, when it falls back to its normal position where 
it is firmly locked. The seat upholstery material is a 
dark blue checked pattern, Mohair plush, having ap- 
proximately four squares each of loop and cut pile per- 
inch. A stationary center arm rest divides the seats, 


45 


with the exception of the bulkhead seats, which are nar- 
rower than the revolving seats. 
Lighting 
There is a light unit, containing a 25-watt lamp, for 
each seat in the car. Behind the lamp is an aluminum 


reflector and in front of it is a square louvre grille pro- 
jecting slightly through the surface of the ceiling. The 
louvre allows for a sufficient distribution of the light and 
eliminates glare by protecting the passengers from a 


The air-conditioning unit under the car 


direct view of the light source. The portion of the 
grille below the ceiling line reflects a small amount of 
light laterally for illumination on the ceiling. No glass 
is used in the body fixtures. 

Because of the water tanks and air-conditioning ap- 
paratus over the passageway and saloon ceilings a simple 
modern drop bowl type of lighting fixture was used at 
these places. All of the exposed metal parts of the 
fixtures are white, the same as the ceiling. 


Basket Racks 


The basket racks are constructed of aluminum alloy 
to save weight. They are made up in sections 3 ft. 
316 in. long, so arranged that when applied to the cars 
the joints come at the supports, giving the appearance of 


Skirt panel raised to expose the truck 


continuous racks in one piece from end to end of the 
cars. Applied to each of the basket-rack supports is 
also a clothes hook. The bottom flange for attaching the 
basket rack to the car extends down behind the curtain 
molding which covers up the attaching screw heads. The 
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foot on the tension member is covered by the half-round 
snap-on moldings used for decorative purposes. The 
basket racks are of sufficient strength to withstand safely 
far greater loads than is possible to place in them. 


Air-Conditioning Apparatus 


The coaches are fully air conditioned, the electrical 
parts of the equipment being supplied by the General 
Electric Company and the evaporators by the B. F. 
Sturtevant Co. The equipment is designed for opera- 
tion at 60 to 75 volts and the design of the evaporator 
was carefully matched up with the compressor to give an 
actual over-all capacity of seven tons. 


Special Equipment on the New York, New Haven 
& Hartford Streamline Coaches 


Truck frame ...... te seceeeesveseeeeGeneral Steel Castings Corp. 
Truck brake ............. — vip Steel Foundries, Clasp 
rake 

Wheels ............ sooo seosscecceeCarnegie Steel Co. 
Ахез.................. eer Carnegie Steel Co. | 
Truck bearings АЕН ... +40 cars—A.R.A. friction 

10 cars—Fafnir Bearing Co. 
Truck springs .... ..Railway Steel Spring Co. ^ 
Journal-box lids .. ..National Malleable Steel Castings 

о. 
Axle génerator олесна ваме General Electric, 20 kw. 
Rubber- pads! о-оо ec meros Fabreeka Products Corp. 
Daft РА аар теа a «Waugh Equipment Co., P-24-K 
Couplers гелге Does ae hes hn y reu . American Steel Foundries 
Coupler yokes ..................... American Steel Foundries, Quad. 
shear 
Biers sardaa агт Waugh Equipment Co., H-27 
Vestibule diaphragms Viu d e eec V bar Pullman Bradley Car Corp. 
Vestibule tail gates .................. Pullman Bradley Car Corp. 
Step treads cians cis ае а reris Kass E 
Vestibule flooribg..- у.е жа» ненае Alan Wood Steel Co., Diamondette 
y 


Brake equipment............... ^ Weatinghonsé 
Steam-heat equipment . Vapor Car Heating Co. 


Steam train-line connections. * ` Barco Mfg. Co. 
Trap doors ................ : ‘Kass 
Storage batteries .................... 40 cars—Exide 
5 cars—K- 
В 5 cars—Willard 
Locking center ріп................. „УУ. Н. Miner 
Saloon flooring ..................... Tuco Products Co Flexolith 
Insulation, ‘оао vate e eir Johns Manville, Salamander 
Window sillà;.15 e sis concave icarta, Westinghouse Elect. & Mfg. 
Window sash ......9 e reo Pullman Bradley Car Corp. 
Saloon window glass.............. s. Pressed Prism Plate Glass Co. 
Flooting lec vu v re oro rur et 25 cars—Armstrong Linotile 
25 cars—Hood rubber tile 
ORC OR CO EID EIS Heywood) -Wakefield Co. 
Siats upholstery ss sews ash oksesse аан» 20 cars—L. C. Chase 


20 cars—Sidney Blumenthal 
10 cars—Massachusetts Mohair Plush 


Co. 
..Pantasote Co. 
National Lock Washer Co. 
.. Rostand Mfg. Co. 


Window curtains . 
Curtain fixtures 
Basket racks ...... 


Lighting fixtures (car body - Curtis Lighting, Inc. 
Lighting fixtures (passageways d 
6810019), сузне ео He atte a Ss ino o Safety Car MEE & Lighting Co. 
Body and saloon тіггогѕ............. Rostand Mig. С 
Saloon shelves ....................../ Adams & em Co. 
Saloon hoppers .................... «Зорак Sanitary Mfg. Со., Duner 
o. 
Paper towel уепӣогѕ................. West Disinfecting Co. 
Water cooler ............ 6... Pullman Bradley Car Corp. 
Drinking-cup vendor ................ United States Envelope Co., Ajax 
Washstands: =з ессе Standard Sanitary Mfg. Co. 
Soap dispensers .......... esee West Ditinfectmg Co. 
Toilet-paper holder ................-. Morgan Envelope Co. 


Exhaust ventilators .......... 
Saloon ventilators ... 

Grilles зә eee 
Exterior lacquer .. 
Interior lacquers . 


..Pullman Bradley Car Corp. 
..Pullman Bradley Car Corp. 

Tuttle & Bailey 

..E. I. du Pont de Nemours 

-.25 cars—E. І. du Pont de Nemours 
25 cars—Murphy Varnish 


Hardwate 21:5 449 posent iiis J. L. Howard Co. 
Air-conditioning apparatus ........... General Electric Co. (Sturtevant) 
Air-conditioning control panel........ Vapor Car Heating Co. 


Great pains were taken to insure the best possible air 
distribution, even to the extent of building a full size 
model interior of the car, in which various combinations 
of air distribution were tested. The final result was a 
center duct distributing system, in which the air is in- 
troduced into a pressure duct running the full length of 
the car. From this duct through a number of openings, 
an equal distribution down the length of the car is ob- 
tained to the lower or diffuser section, which extends 
below the headlining, and serves the purpose of gently 
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The end wall is dec- Ly 


orated with a circular 
mirror and striping 


diffusing the air into the passenger space with the least 
amount of draft, and at such an angle as to be unaffected 
by the baggage racks or articles contained therein. The 
diffusing duct is treated with Acousti-Celotex, in order 
to dampen any noise caused by the air entering at high 
velocity from the pressure duct. The fresh air intake is 
in the vestibule ceiling, a damper being provided to give 
a 25 per cent fresh air intake for normal operation, with 
provision for 40 per cent fresh air intake if the car is 
used as a smoker. The mixture of fresh and recirculated 
air is filtered by a dry type filter located just ahead of 
the cooling coil, and accessible through the recirculated 
air grille. 

The evaporator units contain a cooling surface of the 
Sturtevant continuous plate-fin high pressure type. The 
tubes and fins are of copper, the tubes being brazed into 
the headers, and the fins amalgamated to the tubes 
through a coating of tin alloy. The entire cooling sur- 
face is built to withstand 250 Ib. pressure. 

The heating surface is of the square or plate-fin type, 
otherwise having the same general characteristics as the 
cooling surface. The fan and motor assembly consists 
of two Sturtevant Rexvane centrifugal fans mounted on 
a double extended shaft General Electric motor. The 
motor is of 1⁄4 hp., compound wound 60-volt, d.c., suit- 
able for operation at 8Ü volts, so that it may be con- 
nected directly across the axle generator. The motor is 
fitted with sleeve bearings, with adequate oil capacity 
for operation over a period of six months without at- 
tention. The motor and fan are readily accessible and 
removable for maintenance. 

'The compressor and condenser unit is mounted under- 
neath the car by means of rubber insulated bushings, so 
that vibration is not transmitted to the car superstruc- 
ture. The compressor and motor are top supported, so 
that with the front and bottom covers removed from the 
unit, complete accessibility is provided for the inspection 
and adjustment of equipment. Any piece of equipment 
can be removed without the movement of any other 
equipment. The compressor is of the vertical recipro- 


Railway Mechanical Engineer 
FEBRUARY, 1935 


cating type, with four cylinders of 314 in. bore by 3% in. 
stroke. Force-feed lubrication is supplied to all of the 
bearings, including the wrist pins and shaft seal, by an 
oil pump driven by the crank shaft. The shaft seal is of 
the stationary-bellows type, with a special alloy self-alin- 
ing nose piece of extra heavy section. The flange of the 
seal makes a rabbet fit into the crank case, thus holding 
the seal central at all times. Uniform and even pressure 
of the compression spring against the sealing surfaces 
is insured at all times. The flywheel which is driven 
from the compressor motor by a multiple V-belt drive 
floats on an external bearing lubricated from a separate 
oil reservoir into the end of the crank case. Torque is 
transmitted to the crank shaít through a four-stroke 
spider to the spokes of the fly wheel through composi- 
tion bushings. This construction relieves the crank shaft 
and seal from shocks, vibration, belt tension and over- 
hung weight of fly wheel. 

The compressor motor is a d.c. compound-wound com- 
mutating-pole railway-type machine with rolled plate 
frame and anti-friction bearings at both pulley and com- 
mutator ends. 

The condenser fan is mounted on the end of the com- 
pressor motor shaft and draws air into the unit over the 
compressor and motor, discharging it through the con- 
densers which are located one on each end of the unit 
frame work. The condensers are of the air-cooled fin 
type, and are carried on a bottom support bolted to the 
unit framework in such a manner that either can be re- 
placed without moving any other equipment. The usual 
high- and low-pressure cutouts are provided and are lo- 
cated in the unit framework. The generator is an axle- 
mounted 20-kw. machine. 

The air-conditioning control is the Vapor Car Heating 
Company's combined heating and cooling control, 
mounted in a suitable locker inside the car. Four posi- 
tions are provided for cooling and three for heating. 

Forty of the cars are equipped with Exide batteries, 
arranged in two boxes, each holding 16 cells. Five cars 
have Willard and five have K-W. batteries. 
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2-8-2 Type Express Locomotive 


For L. Å N. E. К. 


"e London & North Eastern Railway has recently 
placed in service the first eight-coupled passenger 
locomotive to be used in British railway service. It was 
designed by H. N. Gresley, chief mechanical engineer, 
L. & ЇЧ. E. R, for the handling of express passenger 
trains over the 130-mile territory between Edinburgh 
(Waverly) and Aberdeen. Heavy grades are encoun- 
tered in this district and, the Pacific type passenger loco- 
motives which are used in the same territory are required 
to haul trains of 540 (short) tons northbound from 
Edinburgh to Aberdeen, and 470 tons in the opposite di- 
rection. Since some of the more important express trains 
involve train loads of as much as 615 tons, exclusive of 
engine and tender, it has become necessary to provide 
locomotives of greater power in order to handle this 
traffic. 

All important express trains on the L. & N. E. R. be- 
tween London and Edinburgh and thence on to Aberdeen 
are handled by three-cylinder Pacific type locomotives 
which, when first built in 1922, had a rated tractive force 
of 29,835 lb.: cylinders, 20 in. by 26 in., with 80-in. 
driving wheels, and 180-Ib. boiler pressure. Later locomo- 
tives were provided with boilers carrying 220-1. pressure 
and equipped with 43-element superheaters instead of the 
32-element type originally used. "These locomotives de- 
veloped a tractive force of 36,465 Ib. 

The new locomotive has a rated tractive force of 43,- 
462 1b., which is greater than any other express passenger 
locomotive in the British Isles. In order that sufficient 
adhesion might be provided with a mean axle loading of 
44,800 1Ь., eight-coupled wheels became necessary. This 
locomotive, therefore, has the further distinction of being 
the first eight-coupled express locomotive in British rail- 
way service. The weight on drivers is 180,544 1b., which 
is 73 per cent of the total engine weight of 246,960 1b., 


First eight-coupled express lo- 
comotive in British service is of 
three-cylinder type and has 43,- 
462 lb. tractive force 


By E. €. Poultney 


giving a factor of adhesion of 4.15. Because of limited 
clearances prevailing on British railways, the overall 
width is only 9 ft. and the maximum height 13 ft. 1 in. 


Wheel Arrangement 


The wheel arrangement, 2-8-2, is unusual for an ex- 
press locomotive, but it has the advantage, as compared 
with the 4-8-2 design, of effecting a reduction in wheel 
base. Further, its adoption made it possible to move the 
leading driving axle forward sufficiently to provide the 
necessary clearance for the center main rod and cross- 
head. The three cylinders are in line across the front of 
the engine, the two outside cylinders being inclined 
slightly at one in thirty. The center cylinder, in order to 
provide the necessary clearance between the inside rod 
and the front driving axle, is inclined 1 in 7.713. 


Boiler and Superheater 


The boiler carries 220-Ib. working pressure. The barrel 
portion is in two sections, that next to the firebox being 
tapered and having a maximum diameter of 77 in., while 
the front course is cylindrical and has a diameter of 
69546 in. at the smokebox flue sheet. There аге 121 


2-8-2 type British express locomotive with cam-operated poppet type valves 
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L. & N. E. R. three-cylinder eight-coupled express 


2%-in. tubes and 43 514-in. flues for the type A super- 
heater, which is of the latest pattern with Sinuflo ele- 
ments having an outside diameter of 174 in., the elements 
being expanded into the header casting. 

The dome which contains the throttle valve is of a 
novel form. Actually, the steam supply is taken from the 
boiler outside of the dome and enters it through а series 
of 18 slots in the top of the tapered section of the boiler 
barrel, which is reinforced at this point by a steel plate in 
which a corresponding number of slots are also cut and 
which is riveted to the inside of the barrel sheet. The ob- 
ject of the steam-collector arrangement is to deliver 
steam as dry as possible. 

The grate area is 50 sq. ft.; the firebox heating sur- 
face, 237 sq. ft.; the total evaporative heating surface, 
2,714 sq. ft., and the superheating surface, 635.5 sq. ft. 
The length between the tube sheets is 19 ft. The inside 
firebox is of copper, as is usual in British practice. The 
copper plates comprising the wrapper, back head and 


ACEI FEEO WATER, || 
HEATER 5 


T 21 TUBES 2470.0. - „7, 


y 
43 SUPERHEATER- 77 A 
ELEMENTS 1$ DIA? / à 

SINE WAVED, ^ / M 


"OR OF LEADING 
COUPLED(AXLE 


тазза 
64:08 "Тота. 
73:83" OVER BUFFERS 


Z LRRD — A - 
Uf A E x. 
a WY А 
ШЕ? Auer po ) 
QA TR. OF BONER 
i 
TEAM VALVE FOR 


NTI- CARBONISER 
AND WHISTLE 


37: u"— 


Lo = са + 


WHEELBASE ie =” 


——- 


locomotive—Diagram giving leading dimensions 


been developed with the aid of wind-tunnel experiments 
to obtain an effective smoke lifter by the use of wing- 
plates. This together with the smooth finish given to the 
boiler jacket, which is specially shaped and finished off 
flush with the top of the pointed front given to the cab 
and without dome projection, provides a form of stream- 
lining which should reduce air resistance at high speeds. 
The smokebox is equipped with a double stack and ex- 
haust pipe. Each exhaust pipe is 6% in. in diameter with 
531 6-іп. nozzles fitted with four adjustable, radial, 
wedge-shaped projections for splitting the exhaust jet. 
Above each exhaust nozzle is a bell mouthed petticoat 
pipe, each containing four tubes shaped into a form 
something resembling a four-leaf clover. Above this is a 
second petticoat pipe without division plates. The small 
diameter of each stack is 1634 in. This double exhaust 
arrangement, known as “Kylchap” or “К.С. was devel- 
oped by Mons. Chapelon on the Paris-Orleans railway 
and has since been adopted by a number of European 
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Arrangement of smoke box with Kylchap exhaust system and twin stacks 


throat sheet are 94g in. thick, and the dished tube sheet 
is 1% in. thick. The firebox at the mud ring inside is 86 
in. long by 8334 in. wide. The safety valves are of the 
pop type, two in number, and 314 in. in diameter. Boiler 
feed is provided by an A. C. F. I. feedwater heater, the 
pump portion being mounted on the right-hand side, and 
the mixing chamber fitted in saddle form on the top of 
the boiler barrel at the front end. An injector is fitted for 
use when required. Alfol insulation has been used for 
covering the boilers. 

Much care and consideration has been given to the de- 
sign of the front end, the outside form of which has 
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roads. It is reported that the design has provided an ex- 
cellent draft with unusually low back pressure. 


Cylinders and Valve Gear 


The three cylinders each have a diameter of 21 in., 
with a piston stroke of 26 in., and the steam distribution. 
is effected by poppet valves actuated by rotating cam- 
shafts. The cylinders, complete with valve chests, are a 
single iron casting, the upper part of which forms the 
smokebox saddle. 

The steam ports and passages, both inlet and exhaust, 
provide large and direct passages from the throttle in the 
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Details of steam collector, dome and throttle valve 


dome through to the exhaust, The dry pipe to the super- 
heater has an inside diameter of 7 in. and the two branch 
pipes in the smokebox are each 5:6 in. diameter inside. 
The double-beat poppet valves for admission have a 
diameter of 8 in. and those for exhaust are 9 in. 
diameter. All three cylinders take steam from a common 
steam chest formed in the upper part of the cylinder 
casting, to which the two steam pipes from the super- 
heater connect. The exhaust passages from each cylin- 
der join in a cavity arranged centrally at the top of the 


Principal Dimensions and Weights of the L. & N. E. R. 
Three Cylinder 2-8-2 Type Express Locomotive 

"London & North Eastern 

Express passenger 


43,462 lb. (at 8 
quer pressure; 


т cent 


Weight on drivers -- max. tractive force......... 4. 
Çylinders, dia. and явїгтоКе....................... 3-21 in. by 26 in. 
alve gear, type ..0... cece ccc cece eee tn Rotary cam 
Weights in working order: 
On drivers ose cee ишы eae xw e 


On front truck ......... ee А 
On trailing truck ...... ‚= à 
Total engine ....... 
Tender (loaded) .......................... 
Total engine and tender 

Wheels: diameter: 

Coupled © г.а DE IAS A Iu ELS Ts 
Front. truck: аан eR EXER v 
Trailing truck 1.0.0.0... 00. cece eee cee etree 

Wheel bases: 

Driving eme Sep PRPS ERERYXR КЕШСЕ 19 ft. 6in. 
Total engine 

Boiler: 

Steam pressure ........................... 220 Ib. 
Tubes, number and diameter................ 121—2% in. 
Flues, number and diameter................ i 
Length between tube sheets................. 19 ft. 0 in. 
Grate area 0 sq. ft. 

Heating surfaces 
Pirebox sexa yoran ees EDI RE КОДЕКА 
Tubes and flues 
Total evaporative ............ 
Superheating surface 


Comb. evap. and superheat ................. 3,349.5 sq. ft. 
Tenderi 5,000 I 
ater capacity .......... ................. ,000 Imp. gal. 
Coal capacity ............................. 17,920 1b. 


middle cylinder just below the base of the double exhaust 
pipe casting. 

Each cylinder has four poppet valves, two at each end. 
One serves for admission and the other for exhaust. All 
12 valves work longitudinally in a horizontal plane with 
their spindles parallel. To operate the valves two cam- 
shafts are used, with the required driving gears enclosed 
in cam boxes. The camshaft on the right-hand side is 
fitted with cams controlling the steam and exhaust valves 
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for the outside cylinder, and those for the exhaust for 
the center cylinder, while on the left-hand side the cam- 
shaft controls the steam inlet and exhaust for the outside 
cylinder and, in addition, those for the steam admission 
for the center cylinder. This poppet valve mechanism is 
known as the R. C. poppet valve gear and is supplied by 
the Associated Locomotive Equipment Company, Ltd. 

. The main rods drive through the second pair of 
coupled wheels, that from the center cylinder by means 
of a built-up crank axle, with balanced cranks, having a 
main pin 974 in. by 6 in. The two outside crank pins are 
634 in. by б in. The side rod pins are 714 in. by 416 in. 
for the main drivers; 434 in. by 4 in. for the leading 
wheels, and 434 in. by 5 in. for the others. The 74-in. 
drivers are mounted on axles with 914-in. by 11-in. 
journals, and the spring suspension is by means of under- 
hung laminated springs having 3-ft. 6-in. centers. Com- 
-pensated or equalized spring rigging is not fitted. 

For the leading truck 38-in. wheels are used and the 
journal bearings are 6% in. by 9 in., the weight being 
taken in this instance by coil springs, two to each truck 
box. At the trailing end flexibility is obtained by the use 
of Cortazzi boxes, having 6-in. by 11-іп. journals with 
overhung laminated springs, 4-ft. 6-in. centers. The 
trailing wheels have a diameter of 44 in. The total wheel 
base of the engine only is 37 ft. 11 in., and of this the 
rigid wheel base is 19 ft. 6 in. 

For lubrication of all motion parts oil is used in ac- 
cordance with British practice and, where convenient, oil 
boxes are used with pipe connections to the details re- 
quiring continuous supplies of lubricant, such as the 
crosshead shoes. On the right-hand side, above the run- 
ning board, two mechanical lubricators are fitted. These 
supply oil to the driving boxes as well as to the cylinders 
and poppet-valve spindles. 

The eight-wheel tender has a water capacity of 5,000 
Imp. (6,000 U. S.) gallons, and there is space for eight 
long or nine short tons of coal. It runs on eight 50-in. 
diameter wheels, not in trucks. The wheel base is 16 ft. 
and rigid, except for the lateral play allowed in the boxes. 
The weight is taken by overhung laminated springs. A 
water scoop is provided. The brakes are of the automatic 
vacuum type. 

This locomotive, of which the principal dimensions 
appear in the accompanying table, was built at the com- 
pany's Doncaster shops. The next locomotive to be built 
will be equipped with Walschaert valve gear and piston 
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valves so that comparative results can be obtained in 
service. 


Results of Experimental Run 


Shortly after the locomotive had been broken in a trial 
run was made from London (Kings Cross) to Barkston 
and return, a total distance of 219 miles. The train was 
composed of 18 coaches and a dynamometer car, the 
total weight of the train, including the locomotive, being 
912 short tons, of which 727 tons was back of the tender. 
The first 13 miles was on a rising grade, 0.95 per cent 
near the start and later, for 7.7 miles, at 0.5 per cent. On 
this 7.7 miles the speed averaged 53.3 m.p.h. and the cut- 
off from 20 to 22 per cent. A stop was made at Peter- 
borough, 76.4 miles from the start, the running time 
(including a slow down) being 81 min. 46 sec. and the 
average running speed 56 m.p.h. For a considerable por- 
tion of the distance running was done at a cut-off of not 
over 1O per cent. 

The next 24 miles was up grade, the last 15 miles be- 
ing 0.5 to 0.56 per cent. On this latter portion the speeds 
ranged from 58 to 62 m.p.h., drawbar pulls from 10,000 
» a Ib. and drawbar horsepower from 1,500 to 

,100. 

Starting drawbar pulls of from 31,000 to 36,600 Ib. 
were recorded. No attempt at fast running was made, 
although speeds between stations of from 70 to 76 
m.p.h. were recorded. Later, in regular service a speed 
of 86 m.p.h. was recorded on the 0.5 per cent down grade 
approaching London. Coasting speeds in excess of 60 
m.p.h. for long distances were easily made—with steam 
shut off the exhaust poppet valves being held off their 
seats with the valve gear in central position. 

The outstanding feature of the run was the high sus- 
tained horsepower developed, 0.63 drawbar horsepower 
per square foot of combined evaporative and superheating 
surface or, in other words, a drawbar horsepower was 
developed for each 1.59 sq. ft. of combined heating 
surface. 


Equipment Orders 
Show Large Increases 


(Continued from page 42) 


There was one order for 15 cars to be exported to 
Chile. No passenger cars were ordered for service in 
Canada. 

As regards classes of cars, there were 304 coaches; 
24 passenger and baggage cars; and 37 baggage, mail 
and express cars. The balance were of various types, 
most of them being for special service trains. 


The influence of the movement toward lighter trains 
which was initiated in the articulated streamline motor 
trains was reflected in passenger cars ordered in 1934. 
The possibilities of reducing weight without sacrifice of 
structural strength which new materials have made avail- 
able have been, or are being, employed along with 
modifications in shape and smooth exterior surfaces in 
the case of several of the orders. In one case the 
coaches are being built for operation in fully streamline 
trains to be hauled by streamline rail motor cars—trains 
which will be much like the articulated units except for 
the greater flexibility and increased weight of the inde- 
pendent coach units. These coaches, however, will 


Table VI —Orders for Articulated Motor Trains, Rail-Motor 
Cars and Trailers 

1922 723 '24 725 726 727 728 0729 '30 '34 732 '33 '34 

26 15 18* 14f 

Canada... 7 3 1 7 4 9 10 10 8 4 4 .. .. 
For export . 1..-:22 ... 34 32 12 9 28 3 10 2 3 

Total.. 59 102 132 190 178 201 194 169 6S 40 21 21° 14f 

Motor trains 


and cars.. 50 93 112 171 161 176 172 159 56 40 20 17° 13} 
Trailers..... 9 9 20 19 17 25 22 11 9 .. 1 4 M 


* Includes three articulated trains. 
t Includes seven articulated trains. 
1 This is a body unit for addition to an articulated train. 


represent a reduction of 15 to 20 tons in weight as com- 
pared with a conventional steel passenger coach of 
moderate weight and thus materially improve the rate 
of acceleration and speeds which can be obtained in 
Diesel-electric motor-train operation. 

Activity in the air-conditioning field during 1934 
brought the total cars so equipped and in service at 
the close of the year to more than 2,500. Of these 
1,878 were placed in service last year. At the close of 
1933 there were 648 air-conditioned cars in service. 
Of the total Pullman and railroad-owned cars fitted 


‘with air-conditioning equipment last year 932 were 


equipped with mechanical refrigeration systems, 749 
with ice refrigeration and 197 with steam-ejector 
systems. 


Articulated Motor Trains and Cars 


During 1934 the steam railways of the United States 
ordered seven articulated motor trains, six rail motor 
cars and one additional body unit for an articulated 
train, a total of 14 self-propelled train or car units, as 
compared with 18 during 1933, only three of which 
were articulated trains. No orders were placed last 
year for equipment of this type for export and none 
was ordered in Canada. Details of the orders for rail 
motor cars and trains are given in an accompanying 
table. 


Table VII—Orders for Articulated Motor Trains and Rail-Motor Cars for Service in the United States 


No. Car Type of Horse- 

oad No. Units Part Power ] Plant power 
Boston & Maine ee aa 1AC Oil-Electric 600 
1 i Oil-Electric 800 
А 1 1 Oil-Electric 800 
Chicago, Burlington & Quincy.... 2 3 Oil-Electric 600 

ЫТ Coach Body .......... "€ 

Gulf, Mobile & Northern......... : 2 Oil-Electric 660 
Illinois Central.................. 5 Oil-Electric 1,200 
New York, New Haven & Hartford lac 3 Oil-Electric 800 
Norfolk Southern................ 2 Gasoline 168 
Union Расібс................... E 10 Oil-Electric 1,200 


* Stainless Steel, for addition to an articulated train. 
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ngth of 
Seating L3 Compt. 
Capac. Weight К Builder 
144 и 207,619 Winton-General Electric- Budd 
OW 10 11 200,000 Ing.-Rand-General Electric-St. 1. Car 
wee 35 11 200,000 Westinghouse-St. L. Car 
H 28 0 210,000 p inton-General Electric-Budd 
a 31 814 168,000 McI. & Sey.-West.-American 
148 21 0 493,000 Winton-General Electric-Pullman 
164 s xS 250,000 Westinghouse-Goodyear 
53 12 11 41,400 Hall Scott- Brill 
104 54 $ Ед Winton-General Electric-Pullman 


t 8 of the 20 cars in these 2 trains are being built for the Pullman Co. 
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North Western “400” 
High-Speed Train 


HE first high-speed standard steam-driven passen- 

ger train, designed to compete with streamline 
light-weight Diesel-electric equipment, was recently 
placed in service on the Chicago & North Western line 
between Chicago and St. Paul, Minn. The equipment 
has been refurnished with modern appointments and 
decorations and is air-conditioned throughout. To 
operate this service four 148-ton Pacific type locomotives 
with 26-in. by 28-in. cylinders have been fitted with 79-in. 
driving wheels and with oil-burning equipment. 

The distance from Chicago to St. Paul, over the 
North Western line via Milwaukee, Wis., is 408.6 
miles, and the scheduled operating time of the new 
service, including stops at Milwaukee, Adams and 
Eau Claire, is 7 hr., which cuts 2 hr. 50 min. from the 
fastest previous North Western schedule. This is an 
overall average of 58.4 m.p.h. Deducting 15 min. for 
three intermediate stops, the running time averages 60.5 
m.p.h. The 85-mile run from Chicago to Milwaukee is 
made in 80 min., or 10 min. less than the fastest previ- 
ous schedule. The trains depart from Chicago and St. 
Paul, respectively, at 3:30 p.m. and both arrive at St. 
Paul and Chicago at 10:30 p.m. Departure from Min- 
neapolis is one-half hour earlier and arrival one-half hour 
later than at St. Paul. 


Class E-2 Locomotives Conditioned for High Speeds 


The four Pacific type locomotives, of the E-2 Class, 
built by the American Locomotive Company in 1923, 
were taken into the Chicago shops at the C. & N. W. 
and conditioned for high-speed service, the alterations 


and conditioning work being done in a period of 60' 


days and at a cost of $14,000 per locomotive. 

The reconditioned Class E-2-A locomotive is of con- 
ventional design, develops a tractive force of 45,800 Ib., 
and weighs 295,000 Ib., of which 178,000 lb. is on the 
driving wheels. The total weight of the engine and 
tender loaded is 592,000 Ib. No change was made іп 
the locomotive boiler except to increase the steam pres- 
sure from 210 to 225 1Ь., which could be done and still 
maintain an adequate factor of safety. The combined 
heating surface of the boiler, including tubes, flues, 
thermic syphons, firebox and combustion chamber, is 
3,235.2 sq. ft. A new type of superheater unit, known as 
the H-A-4, recently developed by the Superheater Com- 
pany was installed for test purposes on one locomotive to 
demonstrate the possibility of obtaining a higher super- 
heated steam temperature without any radical change in 
boiler design. 

To facilitate operating at high speeds the locomotive 
was equipped with larger driving wheels of the Boxpok 
type made by the General Steel Castings Corporation, 
the outside wheel diameter being increased from 75 to 
79 in. The valve gears on this class of locomotive had 
previously been adjusted to give more power and 
smoother running at high speeds. The valve events 
have been changed as follows: Steam lap, 13$ in. to 
17$ in.; forward lead, Мв in. to 14 in.; backward lead, 
946 in. to % in.; valve travel, 9 in. to 734 in.; exhaust 
clearance, % in. to line and line. 

The main driving wheels were carefully cross-coun- 
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Reconditioned six-car steam 
trains average 60.5 m. p. h. on 
408.6-mile runs between Chi- 
cago and St. Paul, not includ- 
ing three intermediate stops 


terbalanced to assure smooth operation of the locomotive 
at high speeds and to produce a minimum of stress in 
the track structure. The conventional method of bal- 
ancing 50 per cent of the reciprocating weights was 
followed. However, on account of the cross-counter- 
balancing on the main wheels the actual proportion of 
the reciprocating weights balanced was reduced to 35.1 
per cent. Because of the increase in steam pressure 
and consequent heavier piston thrust the ‘piston-rod 
diameter was increased 14 in. New main driving axles, 
crank pins and piston rods were applied throughout, 
being made of а 100,000-Ib. high-tensile steel furnished 
by the Standard Steel Works. 

The locomotive was converted from coal to oil burn- 
ing to avoid the necessity of making stops en routé for 
fuel and for ash-pan cleaning. Other special equipment 
installed on the locomotive included a Wilson blow-off 
cock muffler, Barco low-water alarm, Franklin Type E-2 
radial friction buffer, and Hunt-Spiller Duplex valve 
and piston packing. One of the locomotives was 
equipped with Smith high-speed piston valves for test 
purposes. Special superheat valve oil and driving 
journal grease, as well as fuel oil used on the locomo- 
tives, are furnished by the Standard Oil Company. 

Important changes were made in the tender, the tank 
of which was increased to 34 ft. 1014 in. in length by 
inserting a new 6-ft. section in the center and welding 
the entire tank on a Commonwealth one-piece cast-steel 
tender frame furnished by the General Steel Castings 
Corporation. The four-wheel tender trucks formerly 
used on the Class E-2 locomotive tenders were replaced 
by Commonwealth six-wheel tender trucks. The recon- 
structed tank has a capacity of 15,000 gal. of water and 
is provided with an oil cistern, fitted in the coal space, 
which will hold 5,000 gal. of fuel oil. 


How the Operating Schedule Was Set Up 


The “400” was scheduled only after numerous confer- 
ences between the engineering, mechanical and operating 
officers, during the course of which it was decided to 
have the north and southbound trains meet at Adams, 
Wis., approximately half way between Chicago and Min- 
neapolis. The North Western line, for about 50 miles 
on either side of Adams, is single track, but the meetin 
and passing of these high-speed trains has been work 
out so as to avoid any delay. The northbound train 
leaves Adams just as the southbound train arrives. A 
passing track of ample capacity is provided, with a pen- 
stock between the main line and the passing track to 
permit either train to take water.. 

So carefully have preliminary arrangements been 
made that during the first month of operation the 
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One of the Class E-2-A oil-burning locomotives which handle the C. & N. W. “400” 


meeting at Adams has been effected without any delay 
to either train on the part of the other. Moreover, the 
entire high-speed operating schedule has been success- 
fully maintained with the exception of two relatively 
minor delays due to exceptionally adverse weather condi- 
tions and one delay due to a truck failure on a freight 
train. 

Both the locomotives and the engine crews of the 
"400" are changed, each way, at Milwaukee, thus meet- 
ing crew-change requirements and providing a reserve 
of power in case of emergency. Another important 
advantage of this arrangement is that a full tank of 
water can be obtained for outgoing locomotives without 
delay and without the expense of installing water pen- 
stocks at the Milwaukee passenger station. 

In addition to Milwaukee and Adams the scheduled 
stop at Eau Claire is utilized to take water, thus making, 
in effect, three places at which water is taken during 
each one-way trip of 408.6 miles. The total consump- 
tion of water is approximately 32,000 gal. per trip. No 


Principal Dimensions, Weights and Proportions of the 
C. & N. W. Class E-2-A 4-6-2 Locomotives 


Builder i. 55e venido tree osi eia reaping esta d American 
Setvice Деке secos рне О S medie ou sea Sw VENTRE Fast passenger 
Cylinders, diameter and stroke ................. 26 in. by 28 in. 
Valve geor, type о ааах Walschaert 
Valves, piston type, size....2 2... cece cece eee ee 12 in. 
Weights in working order: 

Total Etglnie cio uos eget tesa Sa eS COTS 295,000 Ib. 

On Ari Were ds toas vade eee sors traces de 178,500 1b. 

On front track шга сазын ку каси бей нал 58.000 Ib. 

Qa trailing ttuck 253.5526 1622s o oues Did 58,500 Ib. 


Trahing -sairo зеке кке. codesti ИЙ Seats 50 in. 
ournals, diameter and length: 
Driving, main сс наин easing UT 1154 in. by 13 in 
Driving; others ee ееси Pd» adam ts 10% in. by 13 in 
Front trück уласан ii proh uer eene or ens 614 in. by 12 in 
Trailing [il TC 9 in. by 14 in. 
iler: 
TIPE «os yswoeseeh set ec todos s rub e v Т ООС Conical 
Steam pressure ores re enas apao елена эйр» 225 Ib. 
Fuel, kind E gia Sass v sait t Oil 
Diameter, first ring, ош!зїЧе.................. 761/16 in. 
Firebox, length and width .................. 116% in. by 74% in. 
Tubes, number and diameter................. 202 — 2 in. 
Flues, number and diameter ... . 40 — 5% in 
gth over flue sheets ......... 18 ft. 
СТЕ атса. евина зонта әла 63.1 sq. ft 
eating surfaces: 
irebox and comb. сһатБЬег.................. 278.0 sq. ft 
ermic syphons 74.0 sq. ft 
otal firebox ....... 352.0 sq. ft 
Tubes and flues 883.2 sq. ft 
otal evaporating .. ..3,235.2 sq. ft. 
биреену воан i SO e Rad 882.0 sq. ft. 
omb. evap. and superheat .................. 4,117.2 sq. ft. 
ender: 
Water capacity. „асаа cie FE ETFI 15,000 gal. 
Fuel capacity 2:926 vere е а an Saee E RS 5,000 gal. 
General data and proportions: 
Rated tractive force эло секи лиз 45,800 Ib. 
eight on drivers + tractive force........... 3.9 
ractive force X dia. drivers + comb. heat. 
ЭШЧЕСЕ LLL car ok e en nee a ed Re rei ДД 878.8 
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stops for fuel are necessary as the locomotives are 
arranged to burn fuel oil and the capacity of the oil 
cistern on each tender is almost adequate for a complete 
round trip. The oil consumption is about 2,740 gal. 
per one-way trip. 

The six standard steel railway cars, which comprise 
the “400,” weigh 456.7 tons and the locomotive and 
tender, loaded, weigh 296 tons, or a total of 752.7 tons. 
Under maximum load conditions with about 275 passen- 
gers on the train the unit weight is slightly under three 
tons per passenger. 

In reconditioning the coaches for use on the “400” 
trains air-conditioning equipment was installed in all 
cars. The interiors were completely redecorated in 
bright colors, seats re-upholstered, curtains renewed, hot 
and cold water provided in the coach lavoratories, and 
modern drinking fountains and radio equipment in- 
stalled. The only changes in the running gear consisted 
of the application of special side bearings designed by a 
Chicago & North Western truck-shop foreman and now 
being marketed by the Railway Products Company. 
These side bearings have been tested on the North West- 
ern for four years and besides eliminating side-bearing 
pounds are said to provide sufficient take-up to eliminate 
constant attention and adjustment usually necessary to 
assure a quiet, easy-riding car. 


Ice-Activated Air Conditioning 


The air-conditioning system is of the ice-activated 
type designed by the Chicago & North Western and 
utilizing air-conditioning units furnished either by the 
Young Company, Racine, Wis., or the Trane Company, 
La Crosse, Wis. The system includes two ice bunkers 
of 1,600 Ib. capacity each, located under each car and a 
30-gal. sump between the bunkers. A Chicago water 


Interior of one of the coaches on the ‘400” 
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pump driven by a Baldor L2-hp. electric motor delivers 
the chilled water to the overhead air-conditioning unit 
located in the clerestory at one end of the car. Air 
circulation is provided by means of a direct-connected 
motor-driven double-blower unit of 2,000 cu. ft. per 
min. capacity. From a pressure chamber the air is dis- 
tributed through ducts along the sides of the clerestory 
to Uniflo grilles, through which it is distributed to the 
car body and, in the case of the lounge coach, also the 
men's and women's lounges. 

About 75 per cent of the air is recirculated, a pro- 
portion which can be increased in extremely cold 
weather by a manually operated damper. To revitalize 
the recirculated portion of the air before it re-enters the 
car a machine, made by the Ozone Pure Airifier Com- 
pany, is installed in the air chamber just behind the 
blower fan to furnish oxygen, an arrangement which 
eliminates the musty odors sometimes encountered in 
air-conditioned cars. 

Interior temperature control is effected by a Vapor 
automatic by-pass valve, thermostatically controlled, 
which returns water directly to the sump without pass- 
ing through the air-cooling unit if the temperature of 
the water passing through the unit is not raised to over 
50 deg. The interior temperature is selected manually 
from three positions on the temperature control. For 


outside temperatures of 75 to 80 deg. F. the low-setting 
is for 71 deg. F.; for outside temperatures of 80 to 85 
deg. F., a medium inside temperature of 75 deg. F. is 
available, and for temperatures over 90 deg. the high 
temperature setting is at 80 deg. F. For outside tem- 
peratures of 70 to 75 deg. fresh air only is needed in 
the car for air-conditioning purposes, and a device with 
auxiliary outside air intake and two sets of dampers 
are provided, one controlling the intake and the other 
the recirculated air. This device, under thermostatic 
control, opens the auxiliary outside intake and closes 
the recirculating air grille when the outside temperature 
lies without the limits mentioned. 

Each of the trains consists of a 70-ft. 3-in. passenger- 
baggage car, with seats for 50 persons; a coach 54 ft. 
2 in. long, with seats for 60; a lounge coach 73 ft. 417 
in. long, with seats for 48 passengers in the main com- 
partment, six in the women's lounge and seven in the 
men's lounge; a 73-ft. dining car, with tables for 36 
persons; a 70-ft. parlor car, with a seating capacity of 
42, which includes 23 individual chairs in the main 
parlor section, two sofas in the men's room and 11 seats 
in the smoking room, and a 78-ft. 314-in. observation- 
parlor car, with seats for 12 in the forward compart- 
ment, 11 in the observation end, five in the drawing 
room and eight in the solarium. 


Annual Report of the 
Bureau of Locomotive Inspection 


HE twenty-third annual report of A. G. Pack, 
chief inspector, Bureau of Locomotive Inspection, 
to the Interstate Commerce Commission shows that 
the record of improvement in the condition of steam 
locomotives and the casualties and accidents resulting 
therefrom which began in 1923 was continued steadily 
until 1932. In 1933 conditions began to get worse and 
this trend is again reflected in the current report which 
covers the activities of the Bureau for the fiscal year 
ended June 30, 1934. 
The total number of steam locomotives inspected by 
the Bureau during the past fiscal year was 89,716, of 


Front key between frame and cylinder saddle worked out. 
Repairs effected by inserting a new key made of crank- 
pin grease 


54 


Twenty-third annual report 
again shows an increase in 
percentage of defective locomo- 
tives and number of accidents 


which 10,713, or 12 per cent, were defective. This 
compared with 8,388 defective locomotives in the year 
ended June 30, 1933, and 7,724 in the previous year. 
The number of locomotives ordered out of service in- 
creased to 754 against a low of 527 in 1932, while the 
total number of defects found was 43,271 against 27,832 
in 1932 and 32,733 in 1933. The number of accidents 
due to defective locomotives showed a considerable in- 
crease, but, fortunately, the number of people killed or 
injured was not greater than last year. 

During the year 12 per cent of the steam locomotives 


Condition of Locomotives, Found by Inspection, in 
Relation to Accidents and Casualties 


Per cent of 

Fiscal locomotives Number of 

year inspected locomotives Number of Number of 

ended found ordered out Number of persons persons 
June 30 defective of service accidents killed injured 
1925 46 3,637 690 20 764 
1926 40 3,281 574 22 660 
1927 31 2,539 488 28 517 
1928 24 1,725 419 30 463 
1929 21 1,490 356 19 390 
1930 16 1,200 295 13 320 
1931 10 688 230 16 269 
1932 8 527 145 9 156 
1933 10 544 157 8 256 
1934 12 754 192 7 223 
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inspected were found with defects or errors in inspection 
that should have been corrected before the locomotives 
were put into use as compared with 10 per cent in the 


Number of Steam Locomotives Reported, Inspected, Found 
Defective, and Ordered from Service 


Year ended June 30— 


Parts defective, inoperative 
or missing or in violation 


of rules 

ы 1934 1933 1932 1931 1930 1929 
1. Air Compressors .... 660 474 417 481 873 1,202 
2. Arch tubes ......... . 127 51 54 60 87 104 
3. Ash pans & mechanism 87 40 69 81 76 132 
4. Axles E ыза; 21 13 1 12 20 
5. Blow-off cocks ... 289 210 144 191 325 442 
6. Boiler checks ........ 407 293 214 263 521 761 
7. Boiler shell .......... 372 296 220 430 579 841 
8. Brake equipment ER 2,326 1,696 1,645 1,923 2,706 3,894 
9. Cabs, cab windows and 

curtains ........... ,342 1,183 851 1,484 3,066 2,140 
10. Cab aprons and decks.. 343 309 262 415 710 1,005 
11. Cab. cards! уе»; 129 121 162 211 226 305 
12. Coupling and uncoupling 

GEVICES. еро . 54 67 85 98 122 154 
13. Crossheads, guides, pis- 

tons, and piston rods 1,100 773 763 856 1,421 1,887 
14. Crown bolts , АН 77 67 50 96 95 129 


15. Cylinders, saddles, 
steam chests ....... 
16. Cylinder cocks and rig- 


SIDE Wosseetousssss 654 374 376 411 848 967 
17. Domes and dome caps. 105 76 45 83 154 227 
18. Draft gear ....... ves 401 318 325 568 950 1,310 
19. Draw gear ........... 480 357 371 640 1,003 1,367 
20. Driving boxes, shoes, 

wedges, pedestals, and 

Dr&ceb. 22.606: 6e ,472 1,080 821 925 1,359 1,993 
21. Firebox sheets ........ 356 246 235 341 471 657 
22. Flues ..... TP 203 150 120 187 254 334 
23. Frames, tailpieces, and 

braces, locomotive . 951 669 611 740 1,271 1,377 


24. Frames, tender ...... . 128 80 86 105 177 297 
25. Gages and gage fittings, 


MEX ааа асана 289 258 214 324 553 678 
27. Gage cocks ........... 384 388 330 415 783 1,114 
28. Grate shakers and fire 

GOOFS Ere ere 404 245 288 410 767 295 
29. Handholds ........... 377 363 382 562 865 1,125 
30. Injectors, inoperative.. 33 20 31 55 103 86 
31. Injectors and соппес- 

TIONG оно cscs ore s.r 1,909 1,357 1,168 1,815 3,275 4,484 


32. Inspections and tests 


not made as required 8,173 6,358 3,801 4,862 7,456 9,246 
33. Lateral motion ....... 351 269 237 289 372 618 
34. Lights, cab and classi- 

GESLON 2... ve ess 79 76 55 77 119 121 


35. Lights, headlights .... 
Lubricators and shields 215 157 119 176 312 423 

37. Mud rings ........... 

38. Packing nuts 

39. Packing, piston rod 


and valve stem...... 833 592 444 706 1,429 1,708 
40. Pilots and pilot beams. 174 123 145 160 272 371 
4l. Plugs and studs . 242 151 176 182 348 482 
42, Reversing gear ....... 390 254 202 299 579 788 
43. Rods, main and side, 
crank pins, and 
CONST ЕСЕ 1,327 1,256 1,520 2,488 3,465 
44. Safety valves 53 63 61 116 170 
45. Sanders ..... 376 289 314 804 1,008 
46. Springs and 
rigging .... 2,122 1,851 2,161 3,311 4,557 
47. Squirt hose .......... 107 93 96 184 313 387 
48. Stay bolts ........... 285 219 181 293 395 542 
49. Stay bolts, broken.... 455 368 552 938 1,098 1,197 
50. Steam pipes oases sce 489 338 285 512 730 925 
51. Steam valves ...... .. 267 193 143 226 399 471 
$3. SEDE. онова овака 567 498 622 676 1,021 1,394 
53. Tanks and tank valves 862 600 587 732 1,426 1,717 
54. Telltale holes ........ 93 90 108 151 183 174 
55. Throttles and throttle 
rigging ............ 639 448 434 574 1,175 1,554 
56. Trucks, engine and 
ашп ЖО АРИС 898 664 648 714 1,141 1,605 
57. Trucks, tender ....... 918 747 766 1,059 1,531 2,14 
58. Valve motion ........ 784 640 520 497 827 1,067 
59, Washout plugs ....... 776 623 599 815 1,283 1,871 
60. Train-control equipment 8 4 13 9 48 60 
61. Water glasses, fittings 
and shields ........ 907 716 676 955 1,501 1,816 
62. Wheels. С „а.а 734 580 603 750 1,025 1,325 
"63. Miscellaneous — signal 
appliances, badge 
plates, brakes (hand) 572 423 325 418 691 1,101 
Total number of 
defects „а.а 43,271 32,733 27,832 36,968 60,292 77,268 
Е—ЕЕЕЕЕЕ“ЕЕЕ—————— 
Locomotives reported ..... 54,283 56,971 59,110 60,841 61,947 63.562 
omotives inspected ...89,716 87,658 96,924 101,224 100,794 96,465 
Locomotives defective ..10,713 8,388 7,724 10,277 16,300 20,185 
Percentage of inspected 
found defective ... 12 10 8 10 16 21 
Locomotives „ordered ош 
of service ......... 754 544 527 688 1,200 1,490 
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Front end of main rod failed because of application of 
bronze by fusion welding to take up lateral play 


previous year and 8 per cent in the year ended June 30, 
1932. The increase in the percentage found defective 
was brought about by the railroads drastically curtailing 
their maintenance forces and, in general, performing only 
such work as appeared to be immediately necessary. 
'The effect of this policy was to produce a considerably 
greater recession in the condition of locomotives over 
the two-year period and especially for the year just 
passed, than is indicated by the increase in the per- 
centage found defective because of the accumulated wear 
of major parts which would otherwise have been re- 
stored currently. There was an increase of 38.6 per 
cent in the number of locomotives ordered withheld from 
service because of defects that rendered them immed- 
iately unsafe as compared with the previous year, an 
increase of 31.3 per cent in the total number of defects 
found, and increases in individual items found defective 
ranging from 3 per cent to 149 per cent. A compari- 
son of the number of defects found over a six-year 
period is shown in one of the tables, from which it will 
be noted that the increase in the number of defects is 


Leaking tank hose "repaired" at enginehouse 
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Turret-valve bonnet which blew out due to defective 
threads while engine was being prepared for first service 
after a Class 3 repairs 


represented largely by items that require heavy repairs 
to restore the deferred maintenance. 


Boiler Explosions or Crown-Sheet Failures 


Boiler explosions or crown-sheet failure continue to 
be the most prolific source of fatal accidents. There 
was an increase of two accidents, an increase of two in 
the number of persons killed, and of 15 in the number 
injured from this cause, as compared with the previous 
year. There was, however, compared with the fiscal 
year ended June 30, 1912—the first year the Boiler 
Inspection Act was operative—a reduction of 92.6 per 
cent in the number of accidents, a reduction of 94.8 
per cent in the number of persons killed, and a reduc- 
tion of 89.9 per cent in the number of persons injured. 


Extension of Time for Removal of Flues 


A total of 1,674 applications were filed for extensions 
of time for removal of flues, as provided in Rule 10. 
Investigations disclosed that in 140 of these cases the 
condition of the locomotives was such that extensions 
could not be granted. One hundred sixty-five were in 
such condition that full extensions requested could not 
be authorized, but extensions for shorter periods were 
allowed. Extensions were granted in 189 cases after 
defects disclosed by investigations were repaired. Fifty 
applications were canceled for various reasons. Appli- 
cations totaling 1,130 were granted for the full periods 
requested. 


Specification Cards and Reports 


Under Rule 54 for Inspection and Testing of Steam 
Locomotives 120 specification cards and 3,655 alteration 
reports were filed, checked and analyzed. These re- 
ports are necessary in order to determine whether or 
not the boilers represented were so constructed or re- 


Holes in roof sheet were cut too large and then plugged 
up by poor fusion welding—Most plugs fell out when the 
sheet was straightened for use as a template 
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paired as to render' safe and proper service and whether 
the stresses were within the allowed limits. Corrective 
measures were taken with respect to numerous dis- 
crepancies found. Under Rules 328 and 329 for In- 
spection and Testing of Locomotives Other than Steam 
37 specifications and eight alteration reports were filed 
for locomotive units and three specifications and 25 al- 
teration reports for boilers mounted on locomotives other 
than steam. These were checked and analyzed and cor- 
rective measures taken with respect to discrepancies 
found. No formal appeal by any carrier was taken from 
the decisions of any inspector during the year. 


Locomotive Water 
Conditioner Improved 


HE equipment for heating boiler feedwater, made 

by the Wilson Engineering Corporation, Chicago, 
and known as the Locomotive Water Conditioner, has 
recently been improved in the interests of simplicity, low 
cost of installation and reliability. The Locomotive 
Water Conditioner, as described in an article beginning 
on page 132 of the Railway Age issue of December 20, 
1930, provides for storage of water heated by exhaust 
steam in a compartment of the locomotive tender tank. 
This water is maintained at a predetermined temperature, 
available for use in the locomotive boiler at all times, 
whether the locomotive is working, drifting, or standing. 
The apparatus necessary to maintain a predetermined 
level of water in the hot well, as well as predetermined 
temperature, is relatively simple in construction. It con- 
sists of an exhaust-steam ejector, or syphon, for lifting 


Four views of the composite tank unit which comprises a: 
compact design easily installed 


the water from the varying level of the main tank to the 
constant level required in tlie hot well; a gravity flow 
valve, to permit of first filling the hot well; a system of 
exhaust-steam combining nozzles; exhaust-steam and. 
live-steam thermostatically controlled valves to maintain 
the predetermined temperature under all conditions, and 
vacuum relief valves. 

Formerly, the detailed equipment mentioned was. 
furnished in separate units for assembly in the engine- 
tank compartment. Recognizing the advantages, includ- 
ing reduced installation cost, in having all parts as- 
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The location of the new heater unit with respect to other parts of the locomotive water conditioner 


sembled into a single unit, such a design was perfected, 
fabricated, and placed in service with results which are 
said. to be satisfactory. It is a part of the equipment 
of.five of the new Northern Pacific locomotives, now 
being built at the Eddystone plant of the Baldwin Loco- 
motive Works. 

From four views of this composite tank unit, shown in 
a single illustration, it will be noted that only steam and 
water connections remain to be made after this unit has 
been installed in the tender tank. The top connection 
takes the 6-in. exhaust-steam return line to a header, 
which distributes the steam between the ejector, or 
syphon, and thermostatically controlled heater nozzles. 
Between the header and the ejector, a sturdy float valve 
assembly is interposed. It will be noted that the float 
arm is counterbalanced and that the float is protectively 
boxed. The same is true of the secondary float assembly 
controlling the gravity feed valve. 

From the header mentioned, steam is by-passed to the 
heater nozzles through a 4-in. thermostatic control valve. 
It will be noted that the bulbs for these valves are solidly 
built into the assembly unit to prevent injury from vibra- 
tion or displacement. 

In normal operation, only the 4-in. thermostatic valve 
and the ejector float-control valve are called upon to 
function. The secondary thermostatic control valve 
governs the admission of live steam for preliminary heat- 
ing as the locomotive leaves the terminal. Its range 
has a top limit of 140 deg. F., whereas the main thermo- 
static valve is set normally at 208 deg. F. This arrange- 
ment prevents the use of live steam at all times while 
the locomotive is working. 

The gravity feed valve, with its float control, operates 
only to permit filling the hot well after the main tank 
and storage compartments have been completely emptied 
and the main tank refilled, either in terminals or at 
water stations. 

Referring to the drawing, a typical installation is 
shown, including the main exhaust-steam return line, 
with flexible engine-tank connection, the turbine-driven 
centrifugal hot-water boiler feed pump, and the simple 
cab piping. The tender tank assembled unit, developed 
as described by the Wilson Engineering Corporation, is 
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fabricated by the Taylor Forge & Pipe Works, Chicago. 

Special details of equipment required in connection 
with the Locomotive Water Conditioner are as follows: 
Exhaust steam butterfly valve, Crane Company ; stain- 
less steel floats, Arthur Harris & Co.; thermostatic con- 
trol valves, Fulton Syphon Company; duplex gage, 
Consolidated Ashcroft Hancock Company; two-stage 
axial-flow turbine, Pyle-National Company; two-stage, 
double-suction-impeller centrifugal pump, Allis-Chalmers. 
Manufacturing Company; six-inch joints in engine-ten- 
der connection, Barco Manufacturing Company. 


ж * * 
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A MODEL LOCOMOTIVE, PULLS 
A LOAD SIX TIMES ITS OWN 
WEIGHT-- -1S ONE INCH LONG/ LoNDON. 


Further explanation furnished by the Editor upon request 
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Sectional Seales 


For Weighing Locomotives 


HE Railway Mechanical Engineer has received a 

number of letters with reference to the suggestion 
for sectional scales for weighing locomotives, made by 
the chief engineer in the interview reported on page 356 
of the October, 1934, number. 

The Chicago, Milwaukee, St. Paul & Pacific, for in- 
stance, uses a device which was specially designed for 
obtaining the weights on individual wheels. E. Sears, 
master mechanic at Deer Lodge, Mont., recognized the 
necessity of such scales and contrived and patented an 
arrangement which consists of a small hydraulic cylinder, 
with a piston fitted with a packing leather, the cylinder 
being filled with oil. A piece of rail is removed and the 
individual wheel of the locomotive is moved to rest on 
the top of a suitable fixture on, the end of the piston rod. 
A gage, properly calibrated, indicates the weight in 
pounds. A number of these scales are being used with 
satisfactory results. 


Not in Entire Accord with Chief Engineer 


A mechanical officer of another railroad concurs “in the 
suggestion of the chief engineer, with certain rather im- 
portant and extensive reservations.” “We believe," he 
says, “that some accurate means of determining the total 
weight and the location of the center of gravity of a 
locomotive should be available to the motive power en- 
gineering office of each railroad that designs new, or re- 
builds old locomotives, or attempts to design or modify 
locomotive springs, equalizers and other parts of the 
carrying gear. Without such facilities, the engineering 
forces are in the dark when trying to carry on work of 
this kind. 

“Individual locomotive scales afford the best means 
that we know of for determining the location of the center 
of gravity of a locomotive, but their actual value for 
other purposes is questionable. The summation of 
weights read from individual scales will, of course, give 
the total weight of the locomotive with a reasonable 
degree of accuracy, but this total weight can be more 
accurately obtained by placing the locomotive on a suit- 
able platform or track scale. At best, the accuracy of 
individual locomotive scales under loads of 27,000 to 
32,000 Ib. is about plus or minus 25 lb. Hence, the 
cumulative error in total weight of the locomotive ob- 
tained by adding the readings of individual scales will 
depend upon the number of scales used and the extent 
to which plus or minus errors predominate. А well 
designed track scale is accurate within a tolerance of plus 
or minus 20 lb. for any reading within its capacity. 

“We would not recommend placing individual loco- 
motive scales indiscriminately at the disposal of shop 
or road men to use as a guide in adjusting the equalizers 
and spring rigging of locomotives. Any attempt to do 
this would result in confusion, with probability of serious 
consequences. Each locomotive has a certain definite 
weight at rail under each wheel, but it seldom happens 
that these weights are indicated by the readings of in- 
dividual scales when the locomotive is first placed upon 
them. Some wheels will weigh more than they should, 
and others less. If the locomotive is taken off the scales, 
moved about and reweighed, a radical change in the 


58 


distribution of weights is generally noted. The wheels 
which were previously heavy may be found light, and 
vice versa. 

"Repeated reweighings of the same locomotive yield 
a series of tabulated figures that are inconsistent in all 
respects, except one, viz., the total weight remains con- 
stant. The figures obtained by a few successive re- 
weighings, if considered directly, are generally too va- 
riable to form a safe basis for any idea as to changes 
or adjustments in spring rigging. However, they make 
it possible for the locomotive designer to determine the 
location of center of gravity with definite accuracy, as 
the center of gravity location, like the total weight, re- 
mains constant for each of the various sets of scale 
readings, no matter how inconsistent they may appear. 
The location of center of gravity, along with the various 
individual spring and rail-borne weights, enables the de- 
signer to calculate the weight at rail under each pair of 
wheels. 

The results of a large number of successive reweigh- 
ings, if averaged, will agree fairly well with the calculated 
weights, and by jarring springs, equalizers, etc., with 
rams or sledges while the locomotive is standing on the 
scales, weights agreeing fairly well with the calculated 
weights may be obtained. Even better results may be 
obtained with less work by slightly lowering the heavy 
wheels and raising the light ones. Hence it will be seen 
that by intelligent manipulation of the locomotive carry- 
ing gear or the scales, scale readings which agree with 
the theoretically correct weights can be obtained, but 
such agreement is practically never found in any single 
set of random scale readings. 

""The reason for this is to be found in the design of 
the locomotive, rather than in the design or construction 
of scales, or in the individual scale system of weighing 
locomotives. The springs and equalizers of a locomo- 
tive form a system of levers which, in the absence of 
friction, would distribute the weight of the locomotive 
with mathematical accuracy among the various pairs of 
wheels, according to the ratios of the various lever arms. 
Unfortunately, however, the bearings of all moving parts 
of locomotive carrying gear are designed primarily to 
minimize wear over long periods, rather than to avoid 
friction; consequently the movements of all parts are 
seriously impeded by friction. This applies alike to the 
bearings of equalizer fulcrums, spring hanger pins, shoes 
and wedges, etc., and heavy variations in weight at rail 
are required to cause these parts to move or slide on 
their bearings. 

"Individual locomotive scales are instruments to be 
used by the mechanical engineer, rather than as a prac- 
tical shop tool. One set of individual locomotive scales 
located at the designing headquarters of each railway that 
can afford them would be very desirable, but such scales, 
if used as a piece of ordinary shop equipment, would, in 
our opinion, prove to be expensive and unnecessary, if 
not decidedly undesirable." 


Another Scheme for Obtaining Weights 
Several letters suggest ways and means of securing 
the weights on different pairs of drivers, by manipulat- 
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ing the focomotive on the platform scale. Typical of 
this is the following: 
To THE EDITOR: 

Your editorial comment on the importance of sec- 
tional scale weighing of locomotives in the November 
issue, and the communication of William T. Hoecker 
in the same number, are very much to the point. 

The distribution of weight on driving wheels, engine 
trucks and trailers is too much taken for granted on the 
basis of specification figures and is generally disregarded 
entirely in roundhouses when changing wheels, spring 
rigging and tires. 

It has been my experience with 4-4-2 and 4-6-2 type 
locomotives that their hard riding and poor traction are 
generally due to poor weight distribution. The tendency 
is to get excess weight on the engine trucks and trailers 
by maintaining nearly full size wheels in them regardless 
of the thickness of driving tires. The results are a 
slippery engine, severe jolts in the cab, and a nosing or 
snaking motion, especially when running at high speed. 

In the absence of sectional scales I have found that 
good results can be obtained by weighing the engine in 
sections on standard weigh scales in the following 
manner: 

The engine should have boiler filled, if not moved 
under its own steam; then first place the engine truck 
on the scale, being careful to first get the central point 
between the rear engine truck wheel and first driving 
wheel, and have it directly over the end of the scale 
table when the weight is taken. Follow the same method 
when weighing the first drivers. Then subtract from it 
the weight of engine truck, and the answer will be the 
weight on the first drivers. Follow through in the same 
manner to the second and third drivers; and if the ca- 
pacity of the scales will not permit weighing the entire 
engine in that way, deduct the sum of the several 
weights taken from the known total weight of the engine, 
and the difference will be the weight on trailers. By 
this method weight distribution can be adjusted with 
reasonable accuracy. C. Rarrr. 


Reid Steam-Pipe 
Casing 


TE purpose of the Reid steam-pipe casing designed 
by the Lima Locomotive Works, Inc., is to pre- 
vent the admission of air to the smokebox through the 
opening around the steam pipe and, in doing this, to 
provide ample flexibility, thus obviating any tendency 
for the casing to pull away from its connections. 

Referring to the illustration, it will be noted that the 
opening in the smokebox around the steam pipe is closed 
by a plate liner which fits closely around the pipe and 
is welded continuously around its outside edge to the 
inner face of the smokebox shell. 

Cylindrical casings encompass the steam pipe. One of 
these casings extends from the smokebox to a point ad- 
jacent the steam-pipe flange. The upper end of this 
casing is flanged and welded to the outer face of the 
smokebox shell, while the lower end is welded to a 
steel casing ring. This ring encircles the steam-pipe 
flange and is bored just sufficiently larger than the fin- 
ished flange to secure a sliding fit over it. A groove 
is formed around the steam pipe flange to receive two 
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snap rings. These snap rings, with joints spaced 180 
deg. apart, expand outwardly against the casing ring, 
thus effectively establishing an air-tight joint. Within 
this casing the steam pipe may be lagged with magnesia 
or other heat-resistant material to lessen the radiation 
of heat from the steam pipe. As will be noted from the 
illustration, the casing is made in halves and welded on 
the front and back sides to facilitate application. 

A lower section of casing is also provided. This por- 
tion of the casing extends from the steam-pipe flange 
casing ring to the valve chest on the cylinder. 

From this description it will be seen that, in addition 
to an air-tight closure for the smokebox, a positive 
means is provided for taking care of expansion and 
contraction as well as vibration of the locomotive. This 
is accomplished through the casing ring, the inside face 
of which is arranged to slide freely on the steam-pipe 
flange. 

‚ While the illustration shows the flange of the steam 
pipe as designed to suit application of this casing, on 
engines already built where the steam-pipe flange is 
not similarly formed it is usually possible by a slight 
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modification in the arrangement to use the existing 
steam pipes. 

Patent applications are now pending on the Reid 
steam-pipe casing arrangement which was used on the 
Pacific type locomotives recently built by the Lima Loco- 
motive Works, Inc., for the Boston & Maine. 


Wortp's StowEsr TRAIN.—With all the excitement about fast 
runs, both passenger and freight, may we call attention to the 
opposite side of the picture—a train which by comparison makes 
the once well-known "Slow Train in Arkansas" a speedster of 
the first rank. The world’s slowest train is believed to be the 
"tea and sugar special" which carries supplies from Port August, 
Australia, to Kalgoorlie and way points. Under its not too 
pressing schedule the train takes a week to travel the 1,051 
miles and another week to make the return trip. More re- 
markable than the train's snail-like pace is the fact that it 
sometimes carries passengers! 
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EDITORIALS 


Speed, Weight 
And Horsepower 


The records for long-distance high-speed runs which 
the new light, self-propelled articulated trains have 
made during the past year have focused the attention 
of the public and of railway managements alike on faster 
passenger-train schedules. Having been given form 
by these new trains, popular ideas concerning future 
development are all built around the use of equip- 
ment of the self-propelled, articulated type. Considera- 
tion of the conditions required for high speeds, how- 
ever, clearly indicate that the development of fast 
schedules is by no means confined to this new type, 
or, indeed, to any particular type, whether it be self- 
propelled or locomotive hauled. 

The top speed at which a train may be hauled and 
the schedule it can maintain under any given set of 
conditions depends more directly on the horsepower 
actually available per ton of train weight than upon 
any other single factor. It is primarily because their 
proportions are favorable in this respect that the new 
self-propelled articulated trains are adapted for fast 
schedules and high top speeds. The first Union Pacific 
articulated train and the Burlington Zephyr are pro- 
vided with approximately five rated horsepower per 
ton of train weight. When the fourth body section, 
now on order, is placed in the Burlington Zephyr it 
will still have about four rated horsepower per ton. 
The second Union Pacific articulated train, with its 
six body sections and 900 hp. engine rating, is pro- 
vided with about 4.3 hp. per ton. In contrast with this, 
on lines where the traffic is heavy many passenger 
trains are maintaining conventional schedules with 
not more than 2.75 hp.~ per ton of total weight, in- 
cluding that of the steam locomotive. It is due to 
no inherent lack of ability of the steam locomotive to 
meet fast schedules that such trains move on overall 
schedules which are usually less than 50 miles an hour. 

The growth in weight of passenger trains, both from 
an increase in average weight of passenger-train cars, 
as well as from an increase in the number of cars per 
train, during a period in which motive-power develop- 
ments have stood still on many roads, is a tribute to 
the flexibility of the steam locomotive and even more 
to the reserve capacity which can be drawn upon to 
meet overloads. Many locomotives now loaded to a 
ratio of 2.5 to 2.75 provided from 3.25 to 3.5 hp. per 
ton of the trains they were commonly called upon to 
move when they were built. 

While by no means all existing passenger locomotives 
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are designed for high top speeds or generally fast 
schedules, there are many in service today for which 
top speeds of 90 to 100 miles an hour are not un- 
common. Properly loaded for schedules calling for 
such speeds, the steam locomotive itself places no 
barrier to their regular maintenance. 


The Importance of Weight Reduction 


In approaching the question of faster passenger- 
train schedules, then, the new light-weight articulated 
trains have taught us that the first consideration is 
one of reducing train weights. The only alternative 
is to increase locomotive capacity. To provide trains 
of twelve 80-ton passenger-train cars, weighing 960 
tons, with a locomotive capable of furnishing four horse- 
power per ton of locomotive and train, would require 
about 5,500 hp. if the locomotive and tender weighed 
no more than 150 lb. per horsepower and the com- 
bined weight would be about 1,370 tons—not an at- 
tractive alternative to weight reduction. 

Of course, weight can be reduced by shortening 
trains. This may offer a practicable solution in cer- 
tain cases, but if faster schedules become popular where 
they are put into effect, it is only a question of time 
until most of the service where the saved time can be 
used by the patron to advantage will have to be brought 
up to the expedited schedules. It is reasonable, there- 
fore, to expect weight reduction to become an important 
consideration in all passenger-car construction of the 
future. 


Built-In vs. Separate Power Plants 


The light, articulated trains represent a combination 
of light weight and self-propulsion by a Diesel-electric 
power plant, small in comparison with the steam loco- 
motive capacity which would be required for fast serv- 
ice with equivalent facilities in conventional rolling 
stock, but large in relation to the weight of its train. 
For small trains requiring 600 to 900 hp. the advan- 
tage of this arrangement is unquestioned. The sepa- 
rate locomotive, either Diesel-electric or steam, and 
especially the latter with its tender, would constitute 
a heavy extra burden of weight, which would, in turn, 
increase the horsepower needed if the same horsepower- 
weight ratio were to be maintained. It should be noted, 
however, that the advantage of self-propulsion is 
rapidly lost as the length of train increases and that 
the Diesel-electric power plants are a larger proportion 
of the total weight of the articulated trains than is the 
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steam locomotive, with its tender, at the head end of a 
heavy train of conventional rolling stock. 

The power plant of the Zephyr complete, including 
the prime mover, generator, motors, motor truck, heat- 
ing plant and that part of the train structure required 
to house it, weighs not less than 50 tons, probably a 
little more—165 Ib. per horsepower—and represents a 
little more than 40 per cent of the total weight of the 
train. For the six-section Union Pacific train the 
power plant and its vehicle probably weigh in excess 
of 80 tons—about 180 lb. per horsepower—and ac- 
count for about 39 per cent of the total train weight. 
Indeed, in this train the power plant, filling completely 
one body section and utilizing two trucks for traction, 
could, except for the restraint of the articulation, be 
used as a locomotive. 

There are many main-line steam passenger loco- 
motives which do not exceed 175 Ib. of locomotive and 
tender per horsepower and some high-capacity units 
which weigh as little as 150 Ib. per horsepower. When 
hauling 10 to 12 passenger cars, depending on the car 
weights, these main-line locomotives constitute from 
23 to 30 per cent of the train weight. 

It is evident, then, that as trains become larger and 
heavier the advantage of the built-in power plant over 
the separate locomotive, whether steam or Diesel-elec- 
tric, rapidly disappears. The advantages of flexibility 
weigh heavily in favor of the separate power plant 
and there would seem to be little advantage in built-in 
units beyond 900-hp. capacity so far as weight is 
concerned. 


Streamlining 

In this discussion nothing has been said about 
streamlining in its relation to horsepower and speed. 
There can be no question as to the effectiveness of 
proper front and rear end formation and smoothness 
of longitudinal surfaces in largely reducing air re- 
sistance. Before air resistance becomes a sufficiently 
large part of the total resistance to be an important 
factor in determining motive-power capacity and fuel 
economy, however, operating speeds must not only be 
in the range above 60 m.p.h., but also must be sus- 
tained well up in that range for a considerable part 
of the running time. Furthermore, with heavy, con- 
ventional rolling stock the advantages are relatively 
less than with the light-weight equipment. The air 
resistance of the light-weight, streamlined articulated 
trains, at say 90 miles an hour, represents about half 
the total resistance. For a six-car conventional train 
with a locomotive at the same speed it will constitute 
slightly less than half of the total resistance. 

The important factor in making high speeds possible 
and, even more so, in making faster schedules possible 
without resorting to extremely high top speeds, is a 
reasonable ratio of horsepower to total weight of train. 
Streamlining assists in raising the top speed and to 
some extent increases acceleration at high speeds. 
Weight reduction increases acceleration at low as well 
as at high speeds. 
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Shop Crafts Labor 


Union Problems 

The Railway Mechanical Engineer holds no brief, either 
for or against the shop crafts labor unions. To the 
extent that these unions and their leaders represent 
and protect the best interests of the workers, well and 
good. The workers’ interests, however, are dependent 
upon a healthy and prosperous employer—an employer, 
which, if it is to remain solvent and survive, must 
give good service to the public at reasonable rates as 
compared to competitors, and must at the same time 
pay a reasonable return to the investors who have 
put their money in the enterprise. 


Mistakes Have Been Made 

The railroads cannot play Santa Claus to every- 
body; their resources are limited, in spite of the 
vaporings of the demagogs and leaders who lack any 
understanding of sound economics. This must be evi- 
dent to anybody that has any real understanding of 
the railroad situation of today. А favorite device of 


` the demagogs, when cornered, is to refer back to the 


"railroad barons" and abuses of the past. These were 
wrong doings, and no honest person will attempt to 
excuse them, but the early investors in most cases 
paid the penalty long ago—in many instances losing 
their all. 

The railroads have been under close government 
supervision and regulation for several decades—and, 
incidentally, it is now evident that the legislators and 
regulators have been guilty of at least as much short- 
sightedness and lack of ability in this period as any 
of the railroad builders and managers. Indeed, they 
have been less efficient, for on the whole they have 
approached their tasks in most cases with a lamentable 
ignorance of railroading and have groped their way 
about as best they could; this in many instances ap- 
pears almost pathetic, as we study the results and the 
reaction upon the public welfare. Only a country rich 
in natural resources, and in a pioneering state, could 
have come through this bungling without more serious 
disasters. 


The Public Waking Up 

The fact seems to be slowly percolating into the 
American consciousness that something has been very 
wrong with the treatment accorded the railways. The 
public is realizing, even if hazily, that its interests and 
those of the railroad employees and the railroad in- 
vestors are mutual, and that the rights of each must 
be jealously safeguarded and balanced against the 
others. 

The day of the railroad as a monopoly has passed. 
At best it will remain the backbone of transportation 
in this country, but it must be prepared to face bitter 
and relentless competition on all sides. If it cannot 
furnish good service at reasonable rates compared to 
its competitors it will lose the business, and may have 
to go into the scrap heap. The record of abandoned 
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railroad mileage in the last decade is not pleasant to 
contemplate. 


Railroad Employees on the Job 

Many railroad employees, seeing business drifting 
to subsidized competitors on the highway, the water- 
way, and in the air, have organized to protect the 
interests of the railways, realizing full well that their 
jobs are in jeopardy. The railroad labor unions, how- 
ever, as such, have unfortunately shown little ag- 


gressive interest in helping the railroads in their ef- . 


forts to secure a fair and square deal, and to survive. 
This seems more than passing strange, for surely 
nothing could be of greater importance to the welfare 
of their members. 

Not only have the unions refrained from fighting for 
the railroads, but in some instances they have spon- 
sored candidates for legislative positions who have 
been notable for giving railroads a raw deal. More- 
over, in spite of the fact that more business for the 
railroads would give more work to more men, they have 


insisted upon legislation which has tied the hands of, 


the railroads in consolidating some of their facilities 
in the effort to eliminate waste, and thus render the 
same or better service at lower cost. By these and 
other actions they have apparently—we believe through 
ignorance, and not purposely—been killing the goose 
that "lays the golden eggs"; in other words, forcing 
their employers into curtailing service and facilities, 
and abandoning many lines, with resultant reductions 
in the number of available jobs. They insisted and 
forced the Administration to put wages back on a pre- 
depression basis, in spite of the fact that millions of 
men and women in this country have no jobs at all, 
and few workers, except in favored industries, have 
been restored to former wage and salary scales. They 
insisted on a retirement or pension bill which con- 
tained extravagant provisions and which, even under 
normal conditions, would be financially unsound. 


What Will the Labor Leaders Do? 

Railroad managements have their faults, and plenty 
of them. What group has not? Surely the labor lead- 
ers are no exception to the rule. Will these leaders 
profit from past experiences and control their organiza- 
tions with real statesmanship, or will they lose their 
heads, now that they are apparently in the ascendancy, 
and again suffer serious consequences when the reaction 
comes—and it surely will, if they go to extremes. 

Consider, for instance, the railroad shop crafts. 
More than any other railroad employees’ group they 
have had their ups and downs in the past. The ex- 
periences during the last two decades are still fresh in 
our minds. Not any too strong twenty years ago, 
they grew like mushrooms under McAdoo and the 
Railroad Administration. Flushed with power after 
developing extravagant and ridiculous rules and work- 
ing agreements, they went beyond all reasonable limits, 
with the resulting disastrous shop crafts strike of 1922; 
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` indeed, they were almost wiped out of existence. Em- 


ployee representation was introduced on most roads, 
although apparently in only a few cases were its prin- 
ciples rightly understood and applied. 

In an effort to stage a comeback, the shop crafts 
sponsored the labor union-management co-operative 
plan on the Baltimore & Ohio and the Canadian Na- 
tional. This was extended in a modified form to a 
few other roads, but when the depression came the 
shop crafts labor unions were in a weakened state and 
were having difficulty in surviving. The Emergency 
Transportation Act gave them a new lease of life, 
and judging from the lurid headlines in "Labor," the 
shop craft labor unions are now “riding high and wide." 
"Shop Crafts Still Moving Forwards," reads a head- 
line in a recent issue. The subtitle reads, “End of Year 
Sees A. F. of L. Railway Department Unions Making 
Big Gains." 

The labor organizations and their leaders have a real 
opportunity for statesmanlike strategy which comes 
but once in a generation. Will they take advantage of 
it? Only time can tell. If they go beyond reasonable 
limits in fighting for their immediate selfish ends, if 
they forget that their interests and those of the public 
and investor are mutual, then history may repeat it- 
self, and after great damage to all concerned, condi- 
tions may again be reversed and they may go back 
to 1914 or 1930. Let us hope that the experiences 
of the past two decades will not be lost and that real 
and understanding leadership on both sides of the 
problem—managerial and employee—will build for 
sounder and better relations, with mutual benefit to 
all concerned. 


NEW BOOKS 


FREIGHT Train RESISTANCE, Its RELATION TO AVER- 
AGE Car WEIGHT. By Edward C. Schmidt, pro- 
fessor of railway engineering. Reprinted by the 
Engineering Experiment Station, University of Il- 
linois, Urbana, Ill. Bulletin No. 43; 86 pages; paper 
bound. Price, 90 cents. 

Bulletin No. 43 was first published in May, 1910. It 
covered a series of dynamometer-car road tests begun 
in April, 1908, and concluded about a year later. 
These tests were planned to determine the resistance 
of freight trains under usual operating conditions and 
to disclose the relation existing at any given speed 
between train resistance and average car weight. The 
results are the foundation on which adjusted locomo- 
tive ratings have since been developed. The reprint 
contains all the original material of use in a study of 
train resistance and tonnage ratings, including full 
discussions of calculation methods and resistance-speed 
curves for each of the individual tests made. This bul- 
letin, which until now has long been out of print, still 
remains the basis for the information published in most 
handbooks and text on the resistance of railway freight 
cars. 
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THE READER'S PAGE 


Leadership First— 
Specialized Training Second? 


To THE EDITOR: 

In the letter, entitled “Two Sides to This,” on page 
370, of the October issue of the Railway Mechanical 
Engineer, W. H. Shiver has not carried his reasoning 
far enough. 

Point 1—A man has freight-car experience before 
being promoted to a coach carpenter, also usually if he 
wasn't a little above the average he would not have 
qualified himself as a coach carpenter. 

Point 2—The officer making the appointment picks 
the one he thinks is the best man, as his success depends 
to a great extent on the ability of his subordinates. I 
would say if he picked the wrong man in this particular 
case there is apt to be something wrong with Mr. 
Shiver's personal salesmanship rather than a case of 
poor judgment by the "big boss," unless, of course, the 
big boss did pick the right man. 

I am working under a car foreman promoted from the 
coach yard and he is doing splendidly at handling a very 
difficult job. In the final analysis it is the man's ability 
and not how much freight-car yard experience he has 
had. His ability as a leader is much more important 
than his knowledge of the A. R. A. rules which is, of 
course, important also. 

С. M. MIDDLETON 
Car Repairer 


The Problem of Reverse Gear 
Creep Must Be Solved 


To THE EDITOR: 

A re-reading of your editorial "The Cost of Creep- 
ing Gears" in the September Railway Mechanical En- 
gineer leads me to venture a few comments on this 
important subject. 

In spite of its defects, among which creeping is the 
most flagrant source of inefficiency and expense, the 
power reverse gear is an indispensable part of the equip- 
ment of modern locomotives. As a means of reducing 
manual labor and enabling enginemen to make cut-off 
adjustments at running speeds in accord with the de- 
mands of economy and efficiency, the power gear is an 
absolute necessity. The failure of gears to hold cut- 
offs precisely in step with the enginemen's desires will 
continue to be a live subject until some positive means 
of establishing and of definitely maintaining desirable 
cut-offs has been developed and placed in general service. 

Especially in the case of larger locomotives, now 
mostly stoker-fired, the manual ease with which cut-off 
adjustments may be made with the power reverse gear, 
the consequent saving of time, particularly in the switch- 
ing service, etc., are unquestioned, but these advantages 
have been royally paid for in wasted fuel and heavy 
gear maintenance expense. Many gears, reported creep- 
ing, are dismantled and reassembled again without cor- 
recting the difficulty. Then we must add steam and fuel 
losses due to the unavoidable use of restricted throttle 
openings in combination with cut-offs longer than those 
most efficient. This practice affords enginemen some 
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relief from the annoyances of creep but at the expense 
of adversely affected cylinder expansion performance and 
inefficient firebox conditions due to creep-produced vari- 
ations in the exhaust and draft. 

An unfortunate aspect of the situation lies in the fact 
that any live interest on the part of the enginemen and 
firemen in the exercise of effort to perform their work 
neatly is discouraged rather than encouraged. Careless- 
ness is invited. The engineman is powerless to do more 
than minimize distracting variations in the sound of the 
exhaust and annoying effects following by lengthening 
the cut-off and correspondingly partially closing the 
throttle. Having done this, he must dismiss the subject 
since there is nothing left for him to do other than 
perhaps to report the gear’s creeping at the end of 
the run. - 

How about the fireman who is frequently overlooked 
in considerations of the matter? What happens with 
him? Assume some instant while running along at speed 
when the gear has crept in the direction of the center, 
when the cut-offs obtained are correspondingly short and 
when the exhaust and the draft are light. Assume that 
the fireman has managed the arrangement of a "nice" 
thin fire efficiently corresponding to these conditions. 
Everything is going well but, sooner or later, dependent 
upon how rapidly the creep cycles happen to be repeating 
themselves, the gear will creep ahead into longer cut- 
offs causing heavier exhausts and a stronger draft 
for which the thin light fire is entirely unsuited. The 
fire is more or less seriously damaged and, after the 
damage is done, the fireman must busy himself with 
the battle involved in building up a heavier fire which 
the new conditions demand. Then, having gotten the 
fire into shape corresponding to the heavier draft now 
imposed upon it, he soon finds the gear to have crept 
toward the center again where the lightened draít is 
again insufficient to keep the fire efficiently alive. 

The result is that the most interested, well-informed 
fireman cannot keep step with the changes referred to 
and is dragged into the general practice of simply 
doing the best he can by attempting to hold to some 
intermediate fair average fire which is never right 
or exactly satisfying. The adverse contribution which 
all this makes toward the obstruction of flues with 
unburned fuel and ash is obvious. The imposition of 
a heavy draft upon a light fire is the direct means of 
producing or aggravating honeycomb. And how about 
the losses at the stack from which is made to pass un- 
burned or incompletely burned fuel? Under the con- 
ditions cited, how can the crew maintain a desirable 
uniformity in water level and pressure when invited 
or forced to continually swap water for steam or vice 
versa? . 

I have touched only the high spots. To these, many 
others should be added, such as the cost of water un- 
necessarily consumed, ashes unnecessarily produced, va- 
rious locomotive "failures," failures to make schedule, 
etc., and it appears to me that information which should 
serve to stimulate effort toward the elimination of funda- 
mental reverse-gear difficulty should be collected and 
studied with renewed energy. 

Concluding, I beg to suggest that power-reverse-gear 
troubles, though expensive, are largely hidden and un- 
noticed. However, like the poor, they are always with 
us. To the engineman, the power gear is indispensable. 
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He is for the extension of relief from the back-breaking 
Johnson bar by the application of power gear to all 
locomotives of any size. He does not wish to discourage 
such further extension. His work reports are largely 
relied upon as an indicator of gear conditions and he 
knows it. In view of these facts, can he be expected 
to report each observation of repeated fault or reason 
for complaint? I fear not. 

The power reverse gear trouble which you have 
brought to light is important and railway officers above 
the engineman and the master mechanic should take 
an interest in the matter which will assure its early 
cure. This means money. 

SUPERVISOR or LOCOMOTIVE PERFORMANCE. 


Who Knows 
The Faets? 


To THE EDITOR: 

I am very curious to know just how a mule, even old 
“Missouri,” could ever wreck a train by allowing it to 
ne any part of his anatomy, without injury to him- 
self. 

This brings to mind the story about the freight train 
that left Kansas City about 50 years ago with a full 
crew, and no part of train or crew was ever seen 
since. Would like to give more information about this, 
but the story came to me very incomplete and without 
authority. However, I am sure you can get the full de- 
tails, as I understand the road on which this happened 
is still in operation. 

J. P. Howarp. 

[Possibly some reader may be able to confirm the 
story about the missing freight train. The Editor will 
greatly appreciate receiving such information. ] 


*Missouri^? —6c'he Mule 
That Wrecked The Train 


SpoKANE, WASH. 
To THE EDITOR: 

Your letter relative to one Missouri mule, causing de- 
railment of a passenger train near Walla Walla, Wash., 
which was cartooned by “Marinac” and published in 
“Rail Oddities” in the November issue of the Railway 
Mechanical Engineer. The facts are as follows: 

At 5:50 a.m., November 20, 1932, train No. 347, a 
three-car passenger train operating between Pasco and 
Walla Walla, a distance of 64 miles, consisting of engine 
207, baggage car, coach and Pullman sleeper, was ap- 
proaching Dry Creek siding, 9 miles east of Walla Walla, 
and running at a speed of approximately 25 miles per 
hour, weather clear and dark. When within a distance 
of 50 ft. from the east switch of the siding, Engineer 
A. K. Snyder observed a big mule running westward 
alongside of the track and close to the ends of ties in 
the same direction train was moving. 

The said mule was running in violation of railway 
transportation rules; viz. “Classification” or “marker” 
signals were not displayed. Furthermore, being on the 
time of a first-class train, rear end protection as pre- 
scribed in Rule 99 was not afforded. Presumably, Mis- 
souri was trying to cover up, as "old rails" will do, by 
beating the train to the switch, take siding and dim 
his headlight—but in this he failed. 

The forward portion of the engine, including the 
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driving wheels and forward trucks of the tender, passed 
him, but in so doing it is believed the tank step of the 
engine contacted with the rear end of “Old Missouri" 
and boosted him forward against the switch stand, 
which was of high-banner type. The impact tore it 
loose from its fastenings and permitted the switch points 
to open between the trucks of the tender, derailing the 
rear truck and all cars in the train, which came to rest 
in a leaning position between the main track and siding, 
175 ft. west of the switch stand. 

‘No personal injuries occurred, although there were 
six passengers in the coach and four in the sleeper, and 
these cars were leaning at an angle of 45 deg. when 
train came to a stop. 

When the wrecking outfit arrived at the scene of de- 
railment several hours later, old Missouri was shame- 
facedly browsing on the right-of-way, his only dis- 
figurement being a knot on the forehead and a small 
patch of hide missing in the region of his left rear marker 
bracket. 

Total cost of damage amounted to $2,652.60; main 
line not clear for trains to pass until 5: 50 p.m. 

The owner of old Missouri was never determined 
and from last accounts he is still a derelict roaming 
through the sagebrush and hills. Undoubtedly his ex- 
perience in this instance served to increase his respect 
for railway transportation rules, for he has not since 
encroached on the Northern Pacific right-of-way. 

No disciplinary action taken. 

(signed)—J. Н. Јонмѕом, 
Superintendent, Northern Pacific. 

[The caption used by the artist was not exactly cor- 

rect. "Missouri" was hurt, but not badly.—Ebprron.] 
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Cars Inspeeted While 
Passing the Hump 


ITH a view to effecting savings in freight-train 

car inspection, as well as reducing train delays 
in terminal yards, the Chicago & North Western has 
recently installed an inspection station on the top of 
the classification hump at the Proviso yard, Proviso, 
Ill., where three shifts of two inspectors each make a 
running inspection of all cars which pass over the 
hump. The station is located on the receiving side of 
the hump about 550 ft. ahead of the cut-off point. In 
"humping" a train, the cars pass the station under a 
restricted speed of about 6 m.p.h. which permits detect- 
ing defects and automatically side carding bad-order cars, 
these cars then being classified and switched to the bad- 
order track, without delaying other cars. In addition 
to the saving in car inspection, it is estimated that this 
method of handling saves an average of 20 min. per 
train. 

The limiting factor in a running inspection of this kind 
is proper visibility to permit seeing defects at night and 
at all other times when light conditions are poor. To 
meet this requirement at the Proviso hump, high-power 
flood lights are installed at the inspection station. These 
lights are said to enable cars to be inspected at night 
even more thoroughly and carefully than during the 
day, particularly if it happens to be a rather dark, stormy 
day. In addition to the flood lights, the station is pro- 
vided with a 6-ft. by 20-ft. inspector's shanty where 
locker facilities are installed and inspectors are protected 
from the weather while waiting between trains. 

Previous to locating the inspection station on the 
Proviso hump, the incoming inspection was made in the 
receiving yard, involving some delay to trains waiting 
for the inspection to be completed. Naturally, these 
delays were greater at peak hours unless the situation 


was met by providing a large force of inspectors. Under 
the new arrangement, trains can be humped as fast as 
they arrive, waiting only for the air to be bled. Ex- 
perience has shown that two inspectors, on each of three 
shifts on top of the hump, can handle this running in- 
spection without difficulty and this number of men is 
adequate regardless of the number of trains classified 
over the hump. 

The, Proviso hump is equipped with two leads which 
are reduced to one just prior to the point where cars 
are dropped over the hump. Since the inspection point 
is located on the double lead, three banks of three lights 
each are required, one just outside of each track and 
one in the center between the tracks, this center bank 
of three lights being reversible so that it can be used 
in inspecting cars on whichever lead happens to be used 
at that particular time. The track centers of the two 
leads are spaced 13 ft. 9 in. and the outside lights 8 ft. 
4 in. from the track centers. Each assembly or bank of 
lamps consists of three General Electric 200-Watt flood 
lights which are mounted on a telescopic arrangement 
permitting them to be lowered into a pit box during the 
day-time when they are not in use. 

The telescopic arrangement, referred to, provides for 
dropping the lights into a pit box which is 16 in. wide 
by 16 in. deep by 6 ft. long, the lights being protected, 
when in the lowered position, by hinged covers on the 
box. This telescopic arrangement, shown in the illus- 
tration, is durable but not expensive to install. Three 
2-in. boiler tubes, 5 ft. 6 in. long, are set in the ground, 
with the lower ends in concrete and the upper ends in 
the box mentioned. A l-in. wrought iron pipe, 5 ft. 
long, is inserted in each tube to serve as the guide for a 
4-ft. length of Y-in. brass tubing, on the upper end of 
which is mounted the lamp support and swivel. Each 
lamp is held in the upper position by means of the pin 
through the respective pieces of tubing. Only one ad- 
justment of lamp height is provided, experiments having 
developed that the best results are secured with the 


Drag starting to pass inspection station—Inspection shanty at left and flood-light control station at right 
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Lights in lowered position before hinged covers to 
pit box are closed 


two outside lights 3 ft. 3 in. from the bottom of the pit 
and the center light 3 ft. 6 in. from the bottom of the 
pit. The two outer lights, used for truck inspection, 
are set to give level beams of light about 10 deg. inward 
from the normal so that each truck will be well lighted 
both when approaching and leaving the inspection sta- 
tion. The center light, used for body inspection, is set 
with the beam normal to the track but elevated ap- 
proximately 10 deg. for best results. 

The pit box is made of 2-in. plank, moisture being 
excluded by the sealing of all joints with a waterproofing 
material .A drain is provided in each box, the top of 
which is set about 2 in. above ground level. The box 
covers are painted white and the entire flood-light instal- 
lation kept neat and clean. Electric connections to the 
lights are made of waterproof insulated wire about 4 ft. 
long. Individual electric control of the lights is pro- 
vided at each box and also at one central station so 
that all of the lights can be turned on or off at one 
time. In the interest of economy, the flood lights are 
turned on only while cars are being inspected. The 
location of the inspector's shanty is such that approach- 
ing trains can be seen through the windows and the out- 
side inspector signaled to turn on the lights, thus avoid- 
ing unnecessary crossing of the tracks in front of trains. 

A question may arise in the minds of some as to 
whether or not a thorough inspection can be made of 
freight cars while they are moving. There are two im- 
portant factors in the successful working out of this ar- 
rangement. First is the installation of flood lights at 
the proper location to give a full illumination for night 
inspection of all car parts; and second is the movement 
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of the cars past inspection points at the proper speed. 
The speed of trains approaching the top of the hump 
is controlled by electric-light signals located at intervals 
along the incoming track on the engineman's side. These 
signals, controlled from the yardmaster's shanty at the 
top of the hump, indicate red for stop; yellow for a slow 
speed of 6 m.p.h.; green and yellow for medium speed; 
green for full speed; and red and yellow for back-up. 
On account of the provision of two leads to the hump, 
on one of which a train may be approaching while the 
train on the other is being inspected, two stop boards are 
installed opposite the inspector's shanty to avoid any 
possibility of the approaching train passing this point 
before the inspection of the other train is completed. 
In making the inspection, the inspector places himself 
in the most advantageous position to see common defects 
and remains there until the train has passed. Wheel de- 
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fects are more readily discovered for the reason that the 
inspector has an opportunity to see the entire circum- 
ference of the wheel. No difficulty is experienced in 
locating cracked truck sides, broken arch bars, broken 
spring planks, bolsters, etc. As a matter of fact, records 
indicate that more defects are discovered by the new 
method of inspection than was the case previously. 

This type of inspection may prove well adapted to the 
running inspection of “main trackers" at main and inter- 
mediate terminals, the inspection being concentrated at 
one point thus avoiding the delay attendant upon inspec- 
tors waiting until trains stop in the incoming yard and 
then passing over the entire length of the train. 


Impaet 
Recorder 


HE illustration shows an impact recorder, developed 

by the Stout Impact Recorder Company, Burling- 
ton, Iowa, and successfully used on a number of rail- 
roads to give an accurate measure and record of the 
rough handling of trains. 

The machine consists of a clockwork device which 
moves a strip of paper underneath a pencil point or 
stylus, mounted on a pendulum arm, the swings of which 
are dampened by springs. If the train is brought to a 
sudden stop or jerked in starting, the pendulum is 
caused to swing across the paper, marking the severity 
of the jolt. The time lines on the paper, provided the 
starting point is properly indicated, when compared 
with the dispatcher’s schedule of the train, will give the 
exact location on the road where the improper handling 
occurred. 

The mechanism fits into an aluminum case shown 
at the left in the illustration, the window in the case 
allowing the record to be seen without removing the 
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A portion of the recording tape 


mechanism from the case. A typical strip of recording 
tape is also illustrated. Time is shown lengthwise and 
shock crosswise on the tape. 

In operation, this machine is fastened to the floor of 
a freight car or secured by placing it on the window sill 
of a passenger car and lowering the inside window sash 
on top of the machine to hold it in place. The machine 
should, of course, be positioned so that the pendulum 
motion will be from front to rear of the train. 

The use of a device of this kind removes from the 
realm of speculation any report concerning rough han- 
dling of the train and gives a definite record. Smooth 
handling would be indicated by a practically straight 
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Impact recorder used in checking the proper handling 
of trains 


line. A lateral swing to the first dot of the recording 
tape is equivalent to an impact of three miles an hour, 
which is rough handling. From then on, each dot in- 
dicates an increasing shock up to an impact of nine 
miles an hour, which would be sufficient to cause con- 
siderable damage. 


Filter Panels for Air- 
Conditioned Cars 


NE of the recent developments of the Air-Maze 

Corporation, Cleveland, Ohio, is an air-condition- 
ing filter panel for which high filtering efficiency with 
minimum resistance to air flow is claimed. 

The filter element of Air-Maze filter panels is built 
up of filter screens which, it is claimed by the maker, 
is the only media by which the density of the element 
can be fixed and controlled. The baffles on which the 
dust is impinged are, therefore, exactly spaced so that 
air velocity is held to an even rate throughout the area 
of the panel—carrying out more efficiently the baffling 
impingement principle and holding restriction to a 
minimum. 

In order to prevent sharp restriction rise, and to 
allow greater dust holding capacity, graduated smaller 
meshes of filter screens are used inward—beginning with 


An Air-Maze filter panel for railway 
air-conditioning service 


%-in. mesh down to 18 meshes to the inch. Between 
flat layers are incorporated layers of corrugated design 
which are in turn graduated, as to size, both in depth 
of crimp and size of mesh inward, the whole increasing 
the dust holding capacity since bulky matter is retained 
on the coarser layers and the crimp allowing the pas- 
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e of air between layers in any and every direction. 

he cleaning of this type of panel is facilitated by the 
use of round, smooth wires, exactly spaced, and sepa- 
rated by the crimped layers. They can be cleaned and 
oil-charged in one operation by the use of a light, in- 
expensive oil recommended by the manufacturer. 
‚ This type of filter media does not shake out of posi- 
tion and change the density of the element, and the 
characteristics are, therefore, permanent. The panels 
are further protected against damage by a steel grille 
on both sides of the panel—with handles being optional. 


Anti-Pinch Door 
Cushion 


WING to the excessive cost and great practical 

difficulty of maintaining door checks on suburban 
cars in good operating condition, many roads operate 
this type of equipment without door-check protection, and 
occasionally very painful accidents, including bruised or 
broken fingers and hands, result from unexpected clos- 
ing of the doors. Careful investigation indicates that a 
surprisingly large percentage of people grasp the right 
door post at some point between 3 and 5 ft. above the 
floor in passing through the doorway of a car and turn- 
ing to the right down the steps to the ground level. 
During part of this movement, the hand and fingers fre- 
quently cover the door jam and just at this moment a 
partially-closed door may swing shut, due to sudden 
stopping of the train, or possibly some passenger, not 
noticing the fingers in the door jam, may release the 
door from the full-open stop and kick or push it violently 
toward the closed position. A serious accident is then 
almost inevitable. 

The unsafe practice of grasping the door post in 
passing out of cars persists in spite of the best efforts 
of railway men to instruct the public regarding the at- 
tendant danger. The prevalence of the practice is indi- 
cated by the fact that the paint usually shows unmis- 
takable signs of wear on the right door post between the 
points mentioned. In fact, on one road, a small skull 
and cross bones, painted on the door post at this point, 
was itself completely obliterated by contact with the 
hands of careless passengers. A rather surprising fact 
in connection with door jam accidents is that they usually 
happen in non-rush hours, which can perhaps be ac- 
counted for by the lack of a continuous line of com- 
muters keeping the door open as they pass through it. 
It is also noted that seldom, if ever, is a hand caught in 
the door jam, either at or below the door lock, which 
may be due to the fact that small children, who might 
perhaps grasp the door post at a low point, are usually 
accompanied by parents or older people experienced 
enough to be on their guard and protect their charges 
against this particular type of accident. 

To avoid the possibility of painful and costly accidents 
of this kind, the Chicago, Burlington & Quincy has been 
experimenting for some time with the use of rubber in 
the door and frame construction. One of the earliest 
attempts was the insertion of a sponge rubber cushion 
both in the door and in the door post at the point usually 
contacted by passengers’ hands. This construction pro- 
duced the desired results but was too expensive, owing 
to the necessity for cutting away part of the steel door 
post and frame construction. Another experiment tried 
was the insertion of a rubber cushion in the door edge 
with a light, sheet-metal backing plate on the inside 
of the door to hold the rubber in place. This construc- 
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Anti-Pinch door cushion developed for use on Burlington 
suburban cars 


tion, while reducing the severity of the pinch, did not 
have the necessary flexibility, and the full requirements 
were not met until the design illustrated was developed. 

The improved anti-pinch door cushion, designed by H. 
H. Andresen, mechanical draftsman of the Burlington, 
has been applied, essentially as shown, to 28 suburban 
cars on this road and has given satisfactory results. In 
this construction, a molded sponge rubber cushion, 24 
in. wide by 114 in. thick by 26 in. long, is inserted in 
the edge of the door, being located as shown in the 
drawing. This rubber is molded to fit a 24-gage tinned- 
copper dovetail plate, secured by screws to the edge of 
the door. A holding plate, made of 16-gage mild steel, 
is applied on the inside of the door and a narrower plate 
of the same material applied on the outside to assist in 
holding the rubber which is also firmly cemented to these 
plates and to the dovetail. The rubber has an un- 


2222257 24222) 


Platform Side 


No.6 Flat Head Wood Screw y x 


No.16 Ga.Mild Steel, '; Н 5 


Ышы 


БИ АР 


є INE T "т » il X 
No.I6 Ga. Mild Steel; p I Hi | ‘| 
No.6 Flat Head MEDIE Ue | i 
Wood Screw -—-W-- КИ hg" 
Inside of Car Saction *x-x" 


Section through the door cushion with the door closed 


Railway Mechanical Engineer 
FEBRUARY, 1935 


- —— --=-а .— NI 


supported width of 134 in. on the outside and 1% in. 
on the inside of the door, which gives sufficient flexibility 
to avoid seriously pinching a hand or fingers which 
might be caught in the jam. In fact, it is said that the 
door can be closed and latched with a hand in the jam 
and not injure it. Reference to the drawing shows a 
clearance of 1 in. between the edge of the rubber and 
the door post, which is necessary to provide for free 
swinging of the door. 


Preparing Freight Cars 
For Road Service* 


By J. A. Deppet 


HE trend today seems to be towards greater train 

speeds. Trial runs recently made have developed 
speeds which were unheard of only a comparatively 
short time ago, and which it is believed are but a fore- 
runner of what may be expected in the future. Freight 
trains today are moving over the railroads quite regu- 
larly on passenger-train schedules, and 50 m.p.h. and 
over is getting to be a regular thing, being accomplished 
with equipment which we formerly hesitated to operate 
at so-called passenger-train speeds. Increased speeds 
require that the equipment be in first-class shape, neces- 
sitating the best of attention in the way of inspection and 
repairs. 

In considering this subject, let us start with cars ar- 
riving off-line. It is important that as thorough an 
inspection be made as possible. I use the word “pos- 
sible" knowing we all recognize that because of close 
connections at the larger interchange points, also the 
need for prompt placing of cars for unloading, it may be 
necessary to get over inbound trains rather hurriedly. 
However, efforts put forth at such time to detect defec- 
tive conditions will be well repaid later in getting out- 
bound trains prepared for road haul as it will often 
prevent cars just unloaded from being loaded again in 
a defective condition. The cars will be sent to the repair 
track where proper repairs can be made, and thus save 
bad ordering the cars after they are loaded or trying 
to fix them in the train yard. The best method is to 
condition the cars when they are empty. 

Every opportunity should be taken to go over empty 
cars before they are placed for loading, and, where work 
required is of such a nature as to necessitate repair-track 
attention, that should be arranged for by having equip- 
ment held for loading inspected sufficiently in advance 
so that it may be moved to the repair track if necessary. 
One of the difficult problems is that of a car being placed 
for unloading and being loaded again at the same 
industry or freight house. At some of the larger freight- 
house tracks, car inspection and repair forces with 
necessary facilities are available for testing air brakes 
and repairing them where necessary; also making re- 
pairs which would ordinarily require movement of the 
car to the repair track. I would not advocate this ar- 
rangement as a substitute for a regular repair track 
because the spacing of tracks and cars does not make 
for ideal working conditions. However, we must fit in 
with local operating conditions, and, therefore, it is de- 
sirable to do as much of the work at freight houses as 
is possible. Obviously, this, in many cases, avoids 
the expense of switching cars which would otherwise 
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be bad ordered to the repair track, and above all it helps 
out in efforts to get the cars prepared for road haul. 


Assignment of Inspectors to Cover Industry Tracks 

In the larger terminals, it may also be of benefit to 
have inspectors assigned to cover industry tracks and 
yards. Such inspectors will catch cars which have de- 
veloped defects in switching and thus avoid reloading 
them in bad order; also often permitting such repairs 
to be made as will avoid switching cars to the repair 
track. We have found such an arrangement to be of 
considerable help in conditioning cars for movement over 
the road. 

Many of the cars taken into trains for outbound 
movement have been loaded by industries operating their 
own equipment and such cars are usually given pre- 
paratory attention by the owners before being loaded 
or while being loaded. This co-operation is important 
because the cars contain high-class freight moving in 
fast trains and are frequently brought to the train yard 
very close to departure time. The necessity of perform- 
ing considerable work on them in the way of running 
repairs often would result in late departure of the train. 
With loaded cars coming from freight houses and indus- 
tries where there has been an opportunity to go over the 
equipment, train-yard forces will have to make but few 
repairs other than those occurring in the switching 
movement, and, therefore, will be able to give more at- 
tention to cars arriving in transfers from connecting 
lines, etc. They will then be able to.devote more ot 
their efforts to making a careful inspection of all cars 
and such repairs as may be necessary on cars which 
have not had prior attention or have developed defects 
in switching. Many outbound trains receive cars 
coming from connecting lines which must be carefully 
gone over by inspectors and repairmen in the train 
yard and as a rule they have to hurry the work to get 
the train out on schedule. I mention this again to em- 
phasize the importance of doing what we can to pre- 
pare the equipment we have at various loading docks in 
our own terminals so as to give the train-yard forces 
more time on other cars which have not received this 
prior attention. 


Adequate Time for Inspection and Repairs 


The number of inspectors, oilers, etc., required in a 
train yard will depend largely on local operating condi- 
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tions; also to what extent cars are being given attention 
before arrival at such yard for outbound movement. In 
addition, you have the intermediate terminal which may 
be quite important as to the number of trains handled 
in and out, and I do not know that I would even want 
to suggest the force requirements. Each of us has his 
own situation to deal with, and we know that, due to 
varying conditions, each terminal presents its own prob- 
lems and usually these can best be worked out by the 
local organization. However, it is essential that sufficient 
time be allowed after trains are made up to permit the 
men assigned to the job to inspect all cars carefully and 


make necessary repairs. We all know what these repairs - 


consist of, and if we are going to avoid detentions en 
route, let us be sure that nothing is left undone to see 
that the equipment is in good condition before departure 
from the yard because this will save considerable time, 
trouble and expense. 

I feel that the car oiler, or box packer as some of us 
term him, is a most important employee, and there 
should be sufficient time allowed for the force employed 
to do a good job of servicing the journal boxes. It is 
a good practice to require car inspectors to open all 
journal box lids and look for worn bearings, waste 
grabs, etc. The box packers should follow the inspectors, 
adjust the packing, and change all bearings marked by 
inspectors, either for renewal or cleaning bearings of 
waste grabs. Each box packer should carry a can of 
car oil and when the packing is being adjusted and ap- 
pears to require oil, a small amount should be added. 
Obviously, this must be left to the judgment of the man 
doing the work, but if he has been properly instructed 
by his supervisor and his work is checked from time to 
time, we may be satisfied that the proper amount of oil 
will be used and only where needed. 

When temperatures are 10 deg. F. or lower, we find 
that the addition of a small amount of car oil having a 
low pour point will be helpful in preventing trouble. 
It is our practice to require car oilers during cold 
weather to add such car oil to all journal boxes, this 
oil being applied to the rising side of the journal. The 
oil used when temperatures are 10 deg. F. or lower 
has a pour point of minus 30 deg. F., and we have 
found that the use of this oil reduces the amount of 
hot-box trouble formerly experienced. When the pack- 
ing is frozen, it is difficult to get immediate lubrication 
when starting out of the yard with a train unless free 
oil is applied to the journal. When temperatures are 
higher than 10 deg. F., we use regular specification car 
oil, which has a pour point of zero, and such oil is 
applied only to boxes having so-called dry packing. 

The conditioning of the journal packing and the re- 
newal of brasses where necessary is about the most im- 
portant job to look after, but, of course, the other parts 
of the running gear and appliances for the safety of 
car and trainmen are also very important. Making the 
proper air-brake test is even more essential today with 
the trains operating at the higher speeds, and sufficient 
time should be allowed for making the prescribed test, 
checking for inoperative brakes, leaks, etc., and also 
checking and adjusting piston travel. 


Broken or Missing Cotters May Cause 
Train Wrecks 


Whenever I am on the subject of preparing cars for 
road movement, I always feel it necessary to say some- 
thing about cotter keys. With the fast operating sched- 
ules we have today, it is more important than ever to 
know that the brake rigging is in good condition, and 
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none of it can be any better than the cotter keys which 
hold the rigging in place. Every once in a while we 
run into an epidemic of trouble caused by brake rigging 
coming down, and then a campaign is instituted to see 
that the cotter keys are renewed where the old keys are 
considerably worn. It is really astounding to see the 
condition of cotter keys on cars operating over the rail- 
roads, and I am sure everyone will agree that it is time 
and money well spent renewing worn split keys and 
cotter keys. 

I have endeavored to cover some of the things which 
we consider helpful in getting freight trains over the 
road and, when we consider that the distances between 
inspection points have been stretched to the extent where 
a few years ago we would have said it couldn’t be done, 
the need for carefully preparing cars becomes more 
evident. 

For a period of about two months this fall, the Mil- 
waukee operated a fast merchandise train from Chicago 
to Minneapolis, Minn. The usual run of freight cars 
of system and foreign ownership was used exclusively 
in these trains, and, while the distance of 421 miles was 
covered in 11 hours and there was but one intermediate 
inspection point at which a running inspection was 
made while the train was held just long enough for the 
locomotive to take water, there was but one detention 
chargeable to equipment failures, and that was due to a 
hot box. The successful operation of these fast trains 
brought out very forcibly the fact that it pays to make 
a good job of conditioning the equipment at the orig- 
inating terminal, and also bend every effort to see that 
cars are conditioned in so far as possible before they are 
brought to the train yard. 


Draft Gear Inspection 
And Maintenance 


Г its 1934 report the A.R.A. Committee on Couplers 
and Draít Gears included recommendation for rules 
for systematic inspection and maintenance of draft gears. 
This recommendation was approved by the General Com- 
mittee and submitted to letter ballot vote. As a result 
the following rules have been adopted as Recommended 
Practice covering "Inspection and Maintenance of Draft 
Gears and Attachments by Car Owners": 

“1, When cars are on repair tracks for periodic air 
brake attention, examine and renew defective parts of 
draft gears, couplers and their attachments and sup- 
ports. This will not require removal of draft gear for 
this examination, except where found defective or where 
total slack from coupler horn to striking casting exceeds 
174 in.; slack to be the difference in distance between 
coupler striking horn and striking casting when coupler 
is pulled out with a bar and sledged back solid. 

"2. When cars are undergoing general repairs, draft 
gears will be dropped for examination, and couplers, 
their attachments and supports will be inspected and 
necessary repairs and replacements made. 

"3. In renewing defective draft gears, certified gears 
should be applied if spacing permits, or serviceable sec- 
ondhand gears of other types, not considered inefficient 
or obsolete as per list shown in A. A. R. Interchange 
Rule 101, may be applied. Certified gears must be 
renewed with certified gears." 

In sending out the above notice the Mechanical Divi- 
sion requested car owners to see that these rules are 
strictly enforced on their own cars, in order to improve 
the condition of couplers and draft gears by elimination 
of slack in the gears as far as possible. 
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Simple Gage for 
Length of Staybolts* 


TE staybolt gage shown in the illustration can be 
made from a piece of 1⁄4-in. by Y$-in. sheet steel 
and with it only one man is required to get the shortest 
possible length of staybolt. By using the shortest bolt 
allowable waste of both material and time are avoided. 
Because of the difference in the radius of the inside 
and outside sheets of the firebox, the staybolts become 
increasingly longer as the center of crown sheet 15 
approached and as a consequence different lengths of 
staybolts have to be used. In using the gage the point 


=г=т=т=п аана: 


Gage for length of staybolts with allowance for heading 
on both ends of bolt 


is entered through the holes in both sheets and hooked 
over the second sheet. The thumb slide is then pushed 
down to the sheet and the required length of staybolt 
to be used will then be visible through the opening in 
the thumb slide. The measurement shown allows for 
two and one-half threads for laying down on each end 
of staybolts. 


* An article submitted by a locomotive inspector who designed the 
gage described. 


STAYBOLT GAGE (7 


A Unique 
Welding Job 


N unusually ingenious and substantial method of 

welding an integral steel cylinder casting and front- 
frame section to the main frame of heavy modern loco- 
motives has been developed and is now being used suc- 
cessfully on the Illinois Central. Instead of making a 
single butt joint and weld at the middle of the upper rail 
of each front main jaw, the new frame section on each 
side is butted against and extended back over the old 
frame in a right angle and welded as shown by chalk 
lines in the illustration. This construction gives so much 
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Method of cutting out locomotive frames preliminary to 
welding—A: Frames 414 in. wide and less—B: 
Frames over 414 in. wide 
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added contact area at the weld as practically to preclude 
any possibility of failure, provided the proper welding 
procedure has been followed. 

The general method of making frame welds on Illinois 
Central locomotives is illustrated in the drawing. The 
first operation is to tram the frame section in the usual 
way. The frame is then cut out at the point to be welded 
in the form of a vee, as shown at A, for frames up to 
and including 4⁄2 in. in width and at B for frames over 


Integral steel cylinder and front frame section joined to 
the main locomotive frame by a unique right-angle weld 


4V5 in. wide. The cutting is done with an oxyacetylene 
torch as far as the construction lines, the oxidized sur- 
face then being chipped back to the full lines. 

The frames are expanded % in. during the time the 
weld is being made, using a wedge or jack, or by heating 
the opposite member of the frame section. The next 
operation is to reheat with an oil torch and charcoal, 
using a netting basket approximately 14 in. by 14 in. by 
16 in. deep and maintaining a temperature during the 
welding of 500 to 800 deg. F. 

Two operators perform the welding operation, workin 
from opposite sides at the same time on frames over 4/2 
in. wide. They use %-in. or %g-in. shielded-arc elec- 
trodes and reverse polarity of the welding machine. The 
welds are built up on the top with just sufficient extra 
stock to permit grinding flush with the frames. The ver- 
tical sides are reinforced with a L$-in. layer of special 
wear-resisting steel, the edges of which are ground on a 
taper, as shown in the drawing, so as not to leave a shoul- 
der. Care is exercised to clean each layer of welding 
bead thoroughly by the use of a chisel and sand blast be- 
fore applying the next one. 

After the welding is completed, the frame is normalized 
as follows: In the case of mild cast steel, the frame 
parts adjacent to the weld are heated to 1,500 deg. F. 
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with an oil torch and allowed to cool in a charcoal fire. 
For vanadium cast steel frames, the parts are heated to 
1,550 deg. F. with an oil torch, the charcoal basket being 
then removed and the frame allowed to cool in the open 
air below 800 deg. F. The basket is replaced and the 
temperature raised to 1,200 deg. F., the frame then being 
cooled in the fire to 800 deg. F. and finally to shop tem- 
perature in the open air. 

As soon as contraction commences, the wedge or 
jack is removed and the contraction observed by the use 
of a tram during the cooling process. If the contraction 
is too great, a wedge or jack is applied or the parts 
heated in the usual manner to obtain the required length. 
If possible, the welding operation is continued without in- 
terruption until completed. The date of the weld, shop 
at which the weld is made and the welder's number are 
stamped on the frame adjacent to the weld, as shown in 
the drawing. 


Impact Type Wrench 
Adapted to Railroad Work 


HE Ingersoll-Rand Company, New York, has re- 

cently placed on the market a wrench known as 
the Potts impact wrench which is adapted to such 
railroad shop work as removing and applying staybolt 
caps, cylinder- and valve-chamber-head nuts, dome nuts, 
front-end nuts, smoke-box nuts, frame-bolt nuts and 
wash-out plugs. 

The wrench consists of a multivane air motor driving 
the impact wrench unit which is made up of an accumu- 
lator, hammer piston and anvil all enclosed in a hammer 
case. As the torque from the motor is applied to the 
accumulator the twisting action is applied to a rubber 
section lifting the hammer from its seat. The energy 
stored in the accumulator drives the hammer forward 
so that it delivers a powerful blow to the anvil one end 
of which is attached to the chuck. The accumulator 


The I-R. Potts impact wrench being used 
on staybolt caps 
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absorbs the torque and eliminates the danger of shock 
or injury to the operator. The cushioned action makes 
it possible to operate the impact wrench on high places 
or in positions that might otherwise be unsafe. 

These torsional impacts, occurring at the rate of 
1,200 to 1,400 blows a minute, exert a powerful turn- 
ing effect. This type of turning action makes it possible 
to remove nuts which could not be taken off except by 
splitting with a chisel or burning with a torch. 


Applying Back Cylinder 
Heads by Welding 


«QE the back cylinder heads of locomotives carry, 
roughly, one-half of the weight on the guides 
and, in addition, seal the back ends of the cylinders 
against high steam pressure under extreme vibration 
and direct load stresses, as well as expansion and con- 
traction stresses, considerable difficulty is sometimes 
experienced in maintaining steam-tight connections with 
the heads attached in the conventional way by studs and 
nuts. Until the comparatively recent development of 
a welded application, the only method of correcting a 
leaky back cylinder head was to take the locomotive 


Method of applying steel cylinder heads to steel cylinder 
castings, using a special steel welding rod 


out of service, pull the piston, remove the main rod and 
crosshead, remove the back cylinder head and holding 
studs, grind the head to a new joint on the cylinder 
casting, and reapply all of these parts in the reverse 
order mentioned. Considering the out-of-service time 
of the locomotive, as well as direct labor expense, the 
cost of this work may reach a considerable amount, 
dependent upon the size of the locomotive, its value as 
a revenue-producer and the number of times the leak 
develops in the course of a year. 

To avoid this expense, some roads are now making 
permanent joints between back cylinder heads and cyl- 
inder castings by a method of Oxwelding which results 
in the heads becoming an integral part of the cylinder 
casting. A number of cylinder heads, applied by this 
method, are now in service on several roads and are 
reported to be giving entirely satisfactory service. The 
drawings and instructions included in this article de- 
scribe in detail the procedure followed in bronze-welding 
steel cylinder heads to cast iron cylinder castings and 
welding steel cylinder heads to steel cylinder castings, 
using a special steel welding rod. Bronze-welding is, 
of course, always used with cast iron cylinder heads. 
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Experience has shown that the retention of the studs 
and nuts with cast iron cylinders is not essential, al- 
though, if omitted, a substantial reinforcement of 
bronze-welded metal should be applied. 

The average cost of welding a back cylinder head to 
a casting varies from $25 to $65, depending on the 
diameter of the cylinder head, and also on the welding 
procedure followed. The outstanding advantages of 
the application of cylinder heads by this method in- 
clude: Heads made integral with the cylinder casting; 
cylinder casting ша by the integral heads; 
leakage permanently eliminated; replacement of studs 
and nuts eliminated; regrinding of head seats elimin- 
ated; running repairs or enginehouse maintenance 
expense for this work eliminated. 


Welding Steel Cylinder Heads to Cast Iron 
Cylinders 


Referring to the drawings, the detailed procedure in 
bronze-welding a steel locomotive cylinder head to a 
cast iron cylinder is as follows: Remove the back head 
and all studs; then chip or grind the face A of the 
stud flange of the cylinder casting to clean the base 
metal. Turn the outside edge B of the head down to 
the diameter of the outside of the nut bearing suríace 
and bevel the inside of the flange as indicated at C. 

Apply a band D to the shoulder of the head to in- 
crease the diameter to a slip fit in the cylinder casting. 
The bushing should then be shortened to butt against 
the edge of the band, as indicated at E. Groove the 
studs to the diameter of the bottom of the thread, as 
indicated at F, and replace the studs in the cylinder 
casting. This grooving of the studs and providing the 
radius on the inside of the head bevel permits bronze- 
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welding under or inside of the studs and thus assures 
a steam-tight joint. 

Set the cylinder head in place, lining up the face of 
the guide blocks or brackets with the top of the frame 
and then apply and tighten all nuts firmly. Preheat 
the cylinder and head the same as for bronze-welding 
a break in the same general location and weld with No. 
25-M bronze rod and Brazo Flux. The weld should 
be started at the bottom of the head and the cylinder 
casting, then being carried up both sides and across the 
top by two operators working simultaneously. Special 
care should be exercised to be sure that areas under the 
stud are filled with bronze properly “tinned” to the 
duca of the head and cylinder casting, as indicated 
at G. 

When the weld is completed, the entire heated section 
of the head and casting should be covered and allowed 
to cool slowly. In the event that the edge of the head 
does not clear the frame or frame seat lug K of the 
cylinder casting, the edge of the head should be cut off, 
as indicated at L and the bronze built up to the dimen- 
sions of the section of the head which was removed. 
The nuts should be applied to the studs in the built-up 
section when the weld is completed and cooled. 

It is important that the bronze weld be reinforced, 
as indicated at H, and that none but thoroughly quali- 
fied, competent operators be assigned. All surfaces to 
which bronze is applied must be entirely free from dirt, 
rust or scale. When the entire cylinder and heads have 
become cold, the nuts on the studs should again be 
set up firmly and left in that position. 


Welding Steel Cylinder Heads to Steel 
Cylinder Castings 


, In welding steel cylinder heads to steel cylinder cast- 
ings, remove the back head and cut all but four equally- 
spaced studs off flush with the face of the cylinder 
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Method of Oxwelding steel lo- 

comotive cylinder heads to cast 

iron cylinder castings, using a 

special bronze welding rod and 
suitable flux 
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casting. Cut the flange of the head off on the inside 
radius of the stud holes with a cutting blowpipe, with 
the exception of the portion around the four studs. 
Apply a band to the shoulder of the head to increase 
the diameter to a slip fit in the cylinder casting, as in- 
dicated at D. 

Set the cylinder head in place, lining up the face of 
the guide blocks or brackets with the top of the frames 
and clamping the head in place with nuts on the four 
studs which were left in place. Preheat the cylinder 
and the head as for welding any break in the same gen- 
eral location and weld with No. 1 H. T. steel rod. The 


weld should be started at the bottom of the head and : 


cylinder and carried up on both sides and across the 
top by two operators working simultaneously. The 
clamping studs should be cut off flush with the cylinder 
face as the weld proceeds. When the weld is completed, 
the entire heated section of the cylinder and head should 
be covered and allowed to cool slowly. 

It is important that the cross section of the weld 
and reinforcement be as indicated at F on the single 
small drawing and that none but thoroughly qualified 
and competent operators be assigned to this work. 


Applying and Removing 
Eecentrie Cranks 


Noi: much thought was formerly given to the ap- 
plication and removal of eccentric crank arms 
on locomotives equipped with Walschaert valve gears. 
A thin taper wedge was roughly driven into the slot 
usually provided at the large end of the crank, and the 
crank was then hammered on or wedged off the crank 
pin, using a sledge hammer and more or less “strong- 
arm” tactics, which almost, unavoidably, dented or 
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Puller for use in removing eccentric crank arms 


bruised the steel in a way no longer tolerated in modern 
practice. Some railroad shop and enginehouse men of 
the old school feel that it ought not to be necessary to 
treat steel or locomotive motion-work parts like a 
temperamental prima donna, and yet experience shows 
that, in the case of either carbon or alloy steel, the 
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slightest surface imperfection, such as a chisel mark, 
hammer indentation, or accidental heating with a cut- 
ting torch, may serve as the starting point for a pro- 
gressive fracture which will result in the ultimate failure 
of the rod or other motion-work part, subject to severe 
stresses in service. 

To avoid the necessity of using "strong-arm" methods 
in applying and removing eccentric crank arms, one 
large midwestern carrier uses the ессепігіс-сгапк 
spreader and the puller shown in the illustration. The 
spreader consists simply of a 1-іп. hex-head bolt A 
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Spreader for use in applying eccentric crank arms 


threaded on one end into a special nut B and secured on 
the other end by means of a groove and retaining screw 
to a special swivel C. Both the nut and swivel have 
hexagon faces and are provided with squared ends which 
fit into the eccentric arm keyways. 

In operation, the spreader is inserted in the hole in 
the crank arm, as illustrated, and the bolt 4 backed 
out of nut B, exerting a spreading pressure on the two 
sides of the arm and enabling it to be easily applied 
over the end of the crank pin. After the arm is par- 
tially applied, the spreader can be removed and the 
crank arm readily driven home, using a special flatter 
or copper hammer. The spreader, illustrated, is de- 
signed for use with crank-arm bores of less than 6 in. 
For larger sizes special adaptor is used and for crank 
arms with а bore of 7 in. the nut B is made 4% in. 
long instead of 2% in. long. 

For removing eccentric crank arms, the puller illus- 
trated is used. This device consists of a forged yoke Y 
machined as illustrated, a 114-in. hexagon-head forcing 
screw H, swivel S, inside arms AA, and outside arms 
BB. These arms are offset %g in. and drilled at one 
end with 2-in. holes to fit over the yoke ends. On the 
other end, each arm is fitted with a 1:4-іп. pin which 
projects 2 in. out of the arm. 

The method of using this puller is clearly illustrated. 
After removing the eccentric crank holding bolts, the 
inside and outside arms AA and BB are applied by in- 
serting the pins in the eccentric crank bolt holes, the 
yoke Y, adjusting screw Н and swivel S then being in 
the positions indicated. Turning the screw right hand 
then forces the eccentric crank off the crank pin without 
the necessity of any hammering or heating action. 
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The Maintenanee of 
Diesel Engine Cylinders 


By H. H. Moor* 


N article under the above title appearing in the 

January issue of the Railway Mechanical Engineer 
discussed the boring and grinding process of cylinder 
finishing and refinishing. The actual effect of cylinder 
finish upon motor operation has been a matter of con- 
jecture and, for the purpose of establishing definite facts, 
the Micro Corporation, Bettendorf, Iowa, has conducted 
a series of laboratory tests under exacting conditions. 
While the purpose of these articles is to acquaint rail- 
road shop men with the factors involved in the problem 
of refinishing the cylinder liners of Diesel engines it 
may be worth while to look to the field of the gasoline 


Fig. 1—A dry-ground cylinder finished with a 36-grain 
wheel as it appeared before service 


engine in which a wider variety of experience has been 
obtained in order to determine what shop processes may 
be desirable. Although the tests in question were made 
with gasoline motors, the results indicate that motor 
efficiency and operating costs are affected by slight dif- 
ferences in the quality of cylinder finish and there is no 
reason to believe that this factor is of less importance in 
the functioning of a Diesel engine. 

In conducting the Micro tests three new eight-cylinder 
automobile motors of like design were used, the cylinders 
of each being finished by a different process of grinding. 
The cylinders of motor No. 1 were finished by dry 
grinding with a 36-grain grinding wheel, which pro- 
duced a good commercial finish. The cylinders of motor 
No. 2 were finished with wet grinding with the same 


*'The Micro Corporation, Bettendorf, Iowa. 
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wheel as No. 1, producing a glazed finish superior to 
the dry-ground surface. The cylinders of motor No. 3 
were also finished by wet grinding, but with a 60-grain 
wheel, which produced a mirror-like finish. The original 
bore of these motors was 3.125 in. and the cylinders of 
all were finished .010 in. over-size and fitted with rough- 
turned rings and pistons of the same design and weight 
as were originally used in the motor. Each motor was 
block tested for a period equivalent to 5,000 miles of 
road operation, a fan dynamometer being used to de- 
velop a brake load. For regulating speeds, a standard 
speedometer was used and the speeds of all three motors 
were maintained as nearly as possible according to the 
following schedule: 


Fitst^ 500 ЖИК с Ыйы рә ә ЭШ RQEYVRT T ROYTISTRÜSEETSSSEN T SÉ 20 m.p.h 
S00" £0; 1,000 an len sys oe ok ee wie ier OR ашсын e ore rn palio Meta 25 m.p.h. 
1:000^:t0: 2,000; паев «vi әз sentito ors mir opes s hts teens Rees 30 m.p.h. 
2:000; ‘to: 5,000: niles сое ER SENE OODREE Ye ee T 35 m.p.h. 


For obtaining the above increased speeds the blade 
centers of the fan dynamometer were regulated. Every 
possible precaution was taken to insure accurate results 
in these tests. The timing of all motors was carefully 
checked so that the advance and retard were the same 
in all cases and the same carburetor was used ; the valves 


Fig. 2—The cylinder shown in Fig. 1 after 5,000 miles 
of running 


were all accurately ground before the test was started, 
and the valves of all motors were set to a uniform clear- 
ance. The same grades of gasoline and lubricating oil 
were used throughout the tests. 


Results of the Tests 


The accompanying illustrations show the condition of 
the cylinders before and after the 5,000-mile test run. 
The results of the tests showing the wear at the top and 
bottom of cylinders and the relation of fuel and lubricat- 


75 


ing-oil consumption are shown in the accompanying 


table. 


Results of Tests Showing the Wear at the Top and 
Bottom of Cylinders and the Relation of Fuel 
and Lubricating-Oil Consumption 


Average wear 


of all eight Total lubri- Average 

cylinders, in. cating oil miles per 

consumption, gallon of 

To: Bottom qts. gasoline 
Dry ground motor........... .0007 .0002 3 10.36 
Wet ground motor........... .0002 .0001 114 12.14 
Superior wet ground motor... .0002 .0001 14 12.58 


Fig. 3—Cylinder finished by wet-grinding with a 36-grain 
wheel, before service 


Fig. 4—The appearance of the cylinder shown in Fig. 3 
after 5,000 miles operation 


In the production of a fine cylinder wall finish wet 
grinding is superior to dry grinding and highly glazed 
cylinders finished with a fine grain wheel offer a still 
greater economy and improvement in motor operation 
in the form of high compression, full explosion power, 
maximum efficiency, smooth operation, and the longest 
interval between reconditioning periods. 


Grinding Practice 


It may be appropriate to mention that the proper ap- 
plication of the grinding solution is highly important for 
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Fig. 5—A cylinder finished with a 60-grain wheel, wet 
ground, before being run at all 


producing the best results. Running the wet solution 
into cylinder bores with a hose usually results in loading 
the grinding wheel because of the constant dipping of 
the wheel in the sediment which collects as the result 
of the grinding operation. It is of great importance that 
the pores of the grinding wheel be kept free of this 
sediment, otherwise the cutting action of the wheel is 
seriously retarded. A liberal supply and an equal dis- 
tribution of the grinding solution all around the cylinder 
bore is desirable. An efficient method of application is 
one in which the solution is pumped through a built-in 
water clarifier tank, thence through the center of the 
grinding spindle shaft to a set of baffle plates between 


Fig. 6—How the cylinder shown in Fig. 5 appears after 
5,000 miles service 
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the cutting face of the grinding wheel and the cylinder 
wall. 

As the Diesel engine finds a wider application in the 
railroad field the problem of refinishing cylinder liners 
will become of increasing importance. This job does 
not require a type of equipment which is not already in 
use in the average well-equipped railroad shop. Those 
roads which now have internal grinders for recondition- 
ing a variety of locomotive parts will find their present 
machines ideally suited to this work. 

In those shops which are not now equipped with in- 
ternal grinders the presented limited amount of Diesel 
and gas-engine work should not discourage the use of 
internal grinders, inasmuch as machines of this type 
are available fully equipped for handling a wide variety 
of locomotive parts, such as air pumps, links and blocks, 
side rods, and valve-motion parts. 


Maehine Tool 
Purchases in 1935 


N spite of the fact that most railroads are still op- 

erating under policies involving curtailed expendi- 
tures, 55 roads, representing 63.5 per cent of the route 
mileage of the United States and Canada, reported pur- 
chases of machine tools and shop equipment for locomo- 
tive and car shops during 1934. Some of the more 
important items ordered were as follows: 


Number 


Type of Machine of units 


Drilling machines 
Hydraulic presses 
Milling machines 
grinders s 

apers 
Planers ... 
Engine and turrent lathes.. ix 
Boring: machines... ооа socrus oves ug o dires а vide xag 10 
Welding machines: 


Unclassified 
Plate-forming machines . 
Woodworking machines 
Metal sqws 


Ventilated Goggle for 
Hot Workers 


OR men who work in confined spaces or where 
the temperature or humidity is high a goggle of a 
new design, known as Duralite-50 Hot Workers' Gog- 


Goggles with generous ventilation 
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gle, has been developed by the American Optical Com- 
pany, Southbridge, Mass. 

This new goggle practically doubles the area usually 
allowed for ventilation. The extra ventilation in back 
of the lenses keeps them free from fogging and steaming 
and also keeps the area around the eyes cool and so pre- 
vents perspiration from obscuring the vision. As a 
consequence the hazards of stumbling, falling or collid- 
ing with objects because of obscured vision due to 
fogged lenses are eliminated. Besides permitting clear 
and comfortable vision Duralite-50 Hot Workers’ Gog- 
gles provide dependable eye protection. They are of 
Saved construction and are fitted with super-armorplate 
enses. 


Hereules 


Eleetrie Drills 


NEW line of high-frequency electric drills has 
been developed by the Buckeye Portable Tool 
Company, Dayton, Ohio. The new Hercules electric 
drill, No. 31, is a powerful and sturdy general purpose 
tool equipped with the new Hercules cool-running, 


Hercules high frequency electric drill 


high-frequency motor and is obtainable with side handle 
and switch as well as in the spade handle design 
illustrated. à 

The specifications of the No. 31 drill are: Three 
phase, 180 cycles, 225 volts (also 110); speed, 800 
r.p.m.; capacity, 3@ in., and light ¥4-in. drilling; 36-in. 
Jacobs chuck; overall length, 1574 in.; weight, 10% 
ib. Other drills of the same type of construction are 
also obtainable in various sizes. 


Locomotive PHoTos.—AÀ new hobby that is rapidly claiming 
the attention of thousands throughout the country, is the col- 
lecting of engine pictures. First sponsored by groups of local 
enthusiasts, this hobby has become so popular that collectors 
have formed a co-operative, non-profit organization known as 
the International Engine Picture Club with headquarters at 280 
Broadway, New York City, to facilitate the exchange of such 
pictures. This club now has several thousand members in all 
corners of the world. Membership is free to anyone interested. 
There are no initiation fees or dues. Among its members one 
finds collectors who prefer to specialize in pictures of new and 
old motive power, electricity or steam, local or foreign. Others 
whose interest are more general save all kinds of railroad views 
including trains, stations, bridges, cars, snow plows, etc. Not 
only do the members of the International Engine Picture Club 
collect engine pictures, but also old time-tables, train orders, 
old prints, pottery, currency, postage stamps and other material 
depicting the progress of railroading. 
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Among the 
Clubs and Associations 


NatTIoNAL MacHINE Тоо. Вопревѕ’ 
AssoctATION.— The next machine tool ex- 
position of the National Machine Tool 
Builders’ Association will be held at the 
Public Auditorium, Cleveland, Ohio, Sep- 
tember 10 to 21. 


New ENGLAND Rarmroap Сів. —К. L. 
Lockwood, director, Section of Purchases, 
Federal Co-ordinator of Transportation, 
will present a paper on Railroad Purchases 
and Standards at a meeting following a 
dinner which will be held at 6:30 p. m. 
on February 12 at the Copley-Plaza Hotel, 
Boston, Mass. 


New York RaiLRoAD CLus.—The Feb- 
ruary 15 meeting of the New York Rail- 
road Club has been designated as Car 
Builders’ Night. Victor R. Willoughby, 
chief mechanical engineer, American Car 
& Foundry Company, and M. C. Blest, 
chief engineer, Pressed Steel Car Com- 
pany, will be among the speakers on 
“Modern Trends in Freight and Passenger 
Cars." І 


Club Papers 


**Co-ordination Between 
Departments? 


New England Railroad Club.—"Co-ordi- 
nation Between Departments" was the sub- 
ject of a paper before the New England 
Railroad Club, at its meeting in Boston, 
on January 8, by W. J. Patterson, director 
of the Bureau of Safety of the Interstate 
Commerce Commission. 

Co-ordination of transportation facilities 
is a subject now on everybody's tongue, 
the government having undertaken elabor- 
ate studies. This, however, is not what 
I have to talk about, said the speaker, ex- 
cept, perhaps, that it may be observed 
that some of the objectives dealt with by 
the Federal Co-ordinator might well be 
carried out by the Association of Ameri- 
can Railroads. And some of these matters 
have already been attended to. 

On the subject of co-ordination between 
different departments on the same road, 
however, Mr. Patterson went on to cite 
varied experiences of his bureau in the 
enforcement of the safety appliance laws 
and in the investigation of train accidents. 

The legal department, for example; why 
do not the railroads make full use of the 
lessons learned in court decisions? For 
example, the air brake law applies to the 
movement of freight trains on the main 
line. The execution of a switching move- 
ment over the main line may bring it 
within the law applying to trains. Dis- 
regard of this fact leads to a violation 
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and the railroad is penalized; but the les- 
son is not applied throughout the lines 
of that company and there is another 
prosecution, perhaps more than one, on 
that same road. The legal department 
ought to have seen that the operating 
departments learned their lessons more 
thoroughly. Thus, a company goes on 
defending suits in the courts when it 
should have known and obeyed the law. 
Moving a defective car to a repair station 
is a point in which the law is sometimes 
violated by moving the car farther than is 
necessary, and there is a suit and a court 
decision; but the lesson of this decision 
is not always conveyed to all the local 
officers who should know about it. 

Violations of the hours-of-service law 
by having train dispatchers or operators 
work eight hours in one place and then 
another trick within 24 hours, are occa- 
sionally found, and then later the same 
violation is found on another division of 
the same road. Co-ordination failed some- 
where. 

There was a case where an inoperative 
air brake car in the middle of a train was 
permitted to proceed when it should have 
been set out, or should have been switched 
to the rear of the train, but the only 
excuse of the railroad company was that 
the records did not show where the car 
had become defective. The president of 
the road, the legal department, the car in- 
spector and others had not properly co- 
operated with one another. 

The speaker then referred to train acci- 
dents within recent history, where the in- 
spection of bridges was neglected because 
of the lack of frequent and full reports 
of all situations by competent inspectors. 
In one case a bridge had even become so 
dangerous that local residents were 
alarmed, yet officers of the railroad re- 
mained in ignorance. 

The superintendent of safety should be 
in close touch with the operating depart- 
ment, but it is sometimes found that he 
is not. When an accident occurs he should 
be active in the investigation, but inves- 
tigations are being held all the time with 
this man absent. Local officers who may 
be in some measure responsible for a cer- 
tain accident are not the ideal investigators 
of that particular case. A recent derail- 
ment brought out the fact that the super- 
elevation of a curve had been reduced but 
the speed rule for passenger trains had 
not been correspondingly modified. In an- 
other similar case the maximum speed 
limit had been increased from 55 m. p. h. 
to 65 m. p. h., without any improvement 
in the track. Important trains have been 
delayed because of defective arrangements 
for reporting signal failures; an investiga- 
tion a week after the event is liable to be 
almost worthless. Reports requiring im- 
mediate attention. sometimes travel many 
miles from one office to another before 
finally coming back to the man who is 


responsible, who is in the same building 
with the one who started the report. 

Other instances were cited, from the 
purchasing department and others. Most 
of us are so situated as not to be able 
to tackle the Federal Co-ordinator's task 
or tasks, or any part of his work, but 
many of the members of the New Eng- 
land Railroad Club, said Mr. Patterson, 
should be in position materially to pro- 
mote proper co-ordination of the func- 
tioning of his own road. 


F. E. Williamson Discusses Rail- 
road Problems of 1935 


Central Railway Club.—Frederick Е. 
Williamson, president of the New York 
Central, speaking before the Central Rail- 
way Club of Buffalo, N. Y., on January 
10, described himself as an optimist so far 
as the railroad future as a whole is con- 
cerned, saying that "at no time within the 
experience of my hearers have the rail- 
roads been more alert to their responsi- 
bilities and, likewise, to their opportuni- 
ties." 

Taking as his subject "Railroad Prob- 
lems of 1935" Mr. Williamson explained 
the importance of the carriers to local 
communities which they serve; refuted the 
charge that railroads as a whole are over- 
capitalized; stressed the need for equitable 
regulation of all carriers; and condemned 
the St. Lawrence waterway as a project 
which would "add measurably to the tax 
burden and this at a time when it is rap- 
idly becoming unbearable.” Then turn- 
ing, as he puts it, “to pleasanter topics” 
the New York Central president pointed 
out how the depression has been a spur 
to progress and to railway enterprise, 
listing in the latter connection develop- 
ments such as light weight equipment and 
streamlined trains and locomotives. 

Talking specifically of Buffalo, Mr. Wil- 
liamson illustrated his first point when he 
told how the New York Central in 1933 
paid to that city alone taxes amounting 
to $1,192,342. On the three New York 
Central divisions which serve Buffalo and 
the Niagara frontier territory it paid in 
wages $12,000,000 during 1933. Stressing 
also the importance of railway prosperity 
to a community’s local business, he pointed 
out how the New York Central in 1930 
made purchases in the Buffalo-Niagara 
territory amounting to $5,400,000, whereas 
“because of our decreased purchasing 
power” such local buying fell in 1934 to 
$1,500,000. 

Answering the charge of overcapital- 
ization Mr. Williamson quoted Co-ordin- 
ator Joseph B. Eastman, to the effect that 
"Tt is impossible to support a claim that 
an extortionate return, or anything ap- 
proaching such a return, is now being 
exacted on the money which has gone into 
the railroads." These findings, he added, 
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have "come from such a high and impar- 
tial source that they should do a great 
deal to convince the country of the ab- 
surdity of these charges." The speaker, 
after again quoting Co-ordinator Eastman 
on the necessity for equitable regulation 
of all transport agencies, denied that the 
railroads "seek any uníair advantage over 
these competitors.” He explained that 
what they seek is simply “to be put on 
an equality with the unfair competition 
now offered by various government sub- 
sidized means of transportation." 

Proponents of the St. Lawrence water- 
way, Mr. Williamson finds, have recently 
shifted their emphasis to the power phase 
of the project and "say little of the ship- 
way feature on which they have laid so 
much stress heretofore.” He pointed out 
in this connection that regardless of where 
the emphasis is laid “the net results to the 
railroads of the east and the middle west 
and to the railroad men employed on them, 
will be just as disastrous in either case.” 

In considering recent railway develop- 
ments and enterprise Mr. Williamson, 
while pointing out that “A renaissance of 
railroading seems in sight," though it 
nevertheless is desirable to sound a warn- 
ing lest public expectations be aroused to 
an extent that disappointment must in- 
evitably follow. He reminded his audience 
that in a plant as huge as a railroad, radi- 
cal changes cannot be made overnight, and 
disagreed with those who believed that 
the steam locomotive will rapidly be sup- 
planted by other forms of motive power. 
Each new development in power plants on 
wheels, he continued, will undoubtedly 
find a place in the railroad transportation 
picture. He added that "this does not 
mean that existing power plants must 
necessarily be scrapped in the near fu- 
ture.” Every railroad manager in the 
country, he said, is watching with appre- 
ciation and sympathy the rapid progress 
being made by power plants burning fuels 
other than coal—"the New York Central 
cannot be accused of lack of appreciation 
because today we have 45 diesel engined 
locomotives, more than any other railroad 
in the world." 

In closing Mr. Williamson discussed 
briefly the New York Central’s new 
streamlined locomotive. In this con- 
nection he epitomized the present policy 
of the New York Central as being one 
of "attempting to get the utmost in value 
and service from our existing power 
plant, while at the same time watching 
with sympathetic interest the experiments 
being made by a number of other roads." 


Directory 


The following list gives names of Secretaries, 
dates of next regular meetings and places of 
Sant of mechanical associations and railroad 
Clubs: 

Arr-Brake AssociATION.—T. L. Burton, c/o West- 
inghouse Air Brake Company, Thirty-fourth 
floor, Empire State Bldg., New York. 1935 
meeting tentatively planned for May 2 to 4, 
inclusive, Hotel Sherman, Chicago. 

ArtLiED RAiLWAY SUPPLY AssOCIATION.—F. W. 
Venton, Crane Company, Chicago. 

ASSOCIATION OF AMERICAN RAILROADS.—J. R. 
Downes, vice-president operations and ` main- 
tenance department, Transportation Build- 
ing, Washington, D. C. 

IVISION. I.—OPpERATING.—SAFETY SEC- 
TE; C. Caviston, 30 Vesey street, New 
ork. 
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Division V.—MECcHANICAL.—V. R. Haw- 
thorne, 59 East Van Buren street, Chicago. 
COMMITTEE ON RESEARCH.—H. A. Johnson, 
chairman (Director of Research, Association 
of American Railroads), Chicago. 
Division VI.—PuRCHASE AND STORES.— 
W. J. Farrell, 30 Vesey street, New York. 
Division VIII.—Motor TRANSPORT.—CAR 
Service Diviston.—C. A. Buch, Transpor- 
tation Building, Washington, D. C. 
AMERICAN RatLway Toot ForEMEN’s ASSOCIA- 
TION.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 1935 meeting tentatively planned 
for May 6, 7 and 8, Hotel Sherman, Chi- 


cago. 

AMERICAN SOCIETY FOR TESTING MATERIALS.— 
C. L. Warwick, 260 S. Broad street, Phila- 
delphia, Pa. Thirty-eighth annual meeting, 
рде. 24-28, Book-Cadillac Hotel, Detroit, 

ich. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 

E. Davies, 29 W. Thirty-ninth street, 
New York. 

RaiLROoAD Division.—Marion B. Richard- 
son, Room 332, 30 Church street, New York. 

MacuiNE $НОР Practice Diviston.—G. F. 
Mordenselh 330 W. Forty-second st, New 

ork. 

MarEeRIALS HaNDpLING Diviston.—M. W. 
Potts, Alvey-Ferguson Company, 1440 Broad- 
way, New York. 

Oi AND Gas Power Drtvision.—M. J. 
Reed, 2 W. Forty-fifth St., New York. 

FugLs Diviston.—W. С. Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. 
—Jos. A. Andreucetti, C. & N. W., 1519 
Daily News Building, 400 W. Madison St., 
Chicago, Ill. 

САХА АМ RarLwav CLuB.—C. R. Crook, 2276 
Wilson avenue, Montreal, Que. Regular 
meetings, second Monday of each month ex- 
cept in June, July and August at Windsor 
Hotel, Montreal, Que. 

Car DEPARTMENT OFFICERS ASSOCIATION.—4À. S. 
Sternberg, master car builder, Belt Railway 
of Chicago, 7926 South Morgan street 
Chicago. 1935 meeting tentatively planned 
for May 2 to 4, inclusive, Hotel Sherman, 
Chicago. 

Car FoREMEN's AssociATION OF CHICAGO.—G. К. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month except June, July and August, La Salle 
Hotel, Chicago, Ill. 

CENTRAL RaiLwavy Crus or Burraro.—Mrs. M. 

. Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y. Regular meeting, second Thursday 
each month except June, July and August 
at Hotel Statler, Buffalo. 

EasTERN Car FonEMEN's AssociATION.—E. L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, Regular meetings, fourth 
Friday of each month, except June, July, 
August and September. 

INDIANAPOLIS CAR INSPECTION AssOCIATION.—R. 
A. Singleton, 822 Big Four building, Indian- 


apolis, Ind. Regular meetings first Monday 
of each month, except July, August and 
September, at Hotel Severin, Indianapolis, 
at 7 p. m. 


INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ 
AssOCIATION.—W. J. Mayer, Michigan Cen- 
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tral, 2347 Clark avenue, Detroit, Mich. 1935 
meeting tentatively planned for May 6, 7 
and 8, Hotel Sherman, Chicago. 

INTERNATIONAL RaitLway FUEL Assoctation.— 
Т. D. Smith, 1660 Old Colony building, 
Chicago. 1935 meeting tentatively planned 
for May 6, 7 and 8, Hotel Sherman, Chicago. 

INTERNATIONAL RAILWAY GENERAL  LOREMEN'S 
AssociATION.— William Hall, 1061 W. Wa- 
basha street, Winona, Minn. 1935 meeting 
tentatively planned for May 2 to 4, inclusive, 
Hotel Sherman, Chicago. 

MASTER BOILERMAKERS’ | AsSOCIATION.—AÀ. Е. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, . .1935 meeting tentatively 
planned for May 6, 7 and 8, Hotel Sherman, 
Chicago. 

New_ ENcLAND RaiLROAD CLUB.—W. E. Cade, 
Jr., 683 Atlantic avenue, Doston, Mass. Reg- 
ular meeting, second Tuesday in each month, 


excepting June, July, August and September. 
New_York RarLRoaD CLus.—D. W. Pye, Room 
527, 30 Church street, New York. eetings, 


third Friday in each month, except June, 
July and August, at 29 West Thirty-ninth 
street, New York. 

NortHwest Car MzN's Assocration.—E. N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meeting first Monday each month, except 
June, July and August, at Minnesota 

ransfer Y. M. C. A. Gymnasium building, 
St. Paul. 

Paciric Rattway CLuB.—William S. Wollner, P. 
O. Box 3275, San Francisco, Cal. Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately. 

RaiLway  CrtuB оғ  GmreENviLLE.—Ralph D. 
Stewart, 21 Sherrard avenue, Greenville, Pa. 
Regular meeting third Thursday in month, ex- 
cept June, July and August. 

Raitway CLuB or PirTsBURGH.—]. D. Conway, 
1941 Oliver building, Pittsburgh, Pa. Regu- 
lar meeting fourth Thursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel, 
Pittsburgh, Pa. 

RaiLWAY Fire Protection Assocration.—R. R. 
Hackett, Balfimore & Ohio, Baltimore, Md. 

Rartway SUPPLY MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver building, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Associ- 
ation of American Railroads. 

SOUTHERN AND SOUTHWESTERN RAILWAY CLUB.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings third Thursday in Janu- 
ary, March, May, July and September. An- 
nual meeting, third Thursday in November, 
Ansley Hotel, Atlanta, Ga. 

Toronto Raitway CLusB.—N. A. Walford, dis- 
trict supervisor car service, Canadian Na- 
tional, Toronto, Ont. Meetings first Friday 
of each month except June, July, August and 


September. 
TRAVELING ENGINEERS  AssociATION.—W. О. 
Thompson, 1177 East Ninety-eighth street, 


Cleveland, Ohio. Annual meeting tentatively 
planned for May 2 to 4, 1935, "Hotel Sher- 
man, Chicago. | 

Western Rattway Сіов.—С. L. Emerson, 822 
Straus building, Chicago. Regular meetings 
third Monday in each month except June, 
July, August and September. 
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NEWS 


THe WINTON ENGINE CorporaTION iS 
constructing a two-car unit with a 3,600- 
hp. Diesel electric locomotive which will 
be tried out on various railroads within 
sixty or ninety days. The locomotive is 
so constructed that each car unit of 1,800- 
hp. (two 900-hp. engines) can be operated 
separately. It will be operated on the 
Baltimore & Ohio when completed and, 
later, on the Chicago, Burlington & Quincy 
to pull the “Aristocrat” between Chicago 
and Denver, Colo. The locomotive is simi- 
lar to that recently ordered by the Atchi- 
son, Topeka & Santa Fe. 


Colonel B. W. Dunn Retires 


Cotonet В. W. Dunn, manager of the 
Bureau of Explosives, Association of 
American Railroads, (whose title is chief 
inspector), has been retired at his own re- 
quest, and has been succeeded by Walter 
S. Topping, assistant chief inspector, who 
has been with the Bureau since 1907. 

Beverly W. Dunn was born in Louisiana, 
in October, 1860, and was graduated from 
West Point, as an honor man, in 1883. 
He served in the Artillery branch until 
1890 and was then transferred to the Ord- 
nance department. In June, 1907, he was 
“loaned” by the President of the United 
States to the railroads, for the purpose of 
organizing the Bureau for the Safe Trans- 
portation of Explosives and Other Danger- 
ous Articles. 


Time Extended for Retirement 
of Arch-Bar Trucks 


PARAGRAPH 3, Section (t), Interchange 
Rule 3, provides that, effective January 
1, 1936, "Trucks with arch bars prohibited 
under all cars. From owners." Requests 
for extension of the effective date of this 
requirement were considered by the Gen- 
eral Committee of the Mechanical Divi- 
sion of the Association of American Rail- 
roads at a recent meeting. 

The General Committee, realizing that 
it was physically impossible to complete 
this program by January 1, 1936, recom- 
mended that an extension of two years be 
granted to January 1, 1938. This recom- 
mendation has been approved by the Board 
of Directors of the Association. This 
modification of Rule 3 will be shown in 


the next Supplement to the Interchange ` 


Rules. 


L. W. Wallace Appointed Director 
of Equipment Research 


Tue Association of American Railroads 
has created a Research Advisory Board 
made up of men.outstanding in various 
fields of scientific work. The purposes of 
this board include the following: 

1. Assist in the organization of the new 
Department of Planning and Research 
which the Association of American Rail- 
roads is forming. 
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2. Advise as to plans not only for con- 
tinuing research activities which the rail- 
roads already have in progress, but as to 
plans for research which the Association 
has in contemplation. 

3. Suggest new matters pertaining to op- 
eration, equipment or other activities con- 
nected with rail transportation to which 
definite attention should be given in the 
field of research. 

Members of the Research Advisory 
Board which have been appointed by Mr. 
Pelley are Dr. Karl T. Compton, Cam- 
bridge, Mass., president of Massachusetts 
Institute of Technology; Dr. Harold G. 
Moulton, Washington, D. C., president of 
the Brookings Institution, and Dr. A. A. 
Potter, Lafayette, Ind., dean of the Engi- 
neering Schools, Purdue University. 

At the suggestion of the board, Law- 
rence W. Wallace, vice-president of the 


L. W. Wallace 


W. S. Lee Engineering Corporation, 
Washington, D. C., was made director of 
equipment research. He will have charge 
of all research work relating to motive 
power and car equipment, both freight and 
passenger, and succeeds Harley A. Johnson 
of Chicago, who has been employed on a 
part-time basis and who has resigned to 
devote his entire time to the Chicago trac- 
tion interests, with which he has been as- 
sociated for many years. 

Mr. Wallace has had an unusual expe- 
rience, which should fit him well for the 
new position. In addition to having had 
considerable experience in dealing with the 
problems of the railroad mechanical de- 
partment, his work as secretary of the 
American Engineering Council has given 
him an excellent training in the promotion 
and administration of large projects in en- 
gineering research; moreover, his contacts 
with legislators and public officials have 
made necessary a broad training in diplo- 
matic approach in the handling of diffi- 
cult problems. 

Mr. Wallace was born at Webberville, 
Texas, August 5, 1881. He studied me- 
chanical engineering at the Agricultural 
and Mechanical College of Texas, gradu- 


ating in June, 1903. During his summer 
vacation in 1901 he was a machinist helper 
in the locomotive repair shops of the In- 
ternational-Great Northern Railway at 
Palestine, Texas. After leaving college he 
served as a special apprentice on the Gulf, 
Colorado & Santa Fe. In September, 
1906, he became a member of the faculty 
in the mechanical engineering department 
at Purdue University, serving specifically 
as assistant in railway mechanical engi- 
neering. He remained at Purdue until 
June, 1917, and was for several years pro- 
fessor of railway and industrial manage- 
ment, and in charge of all railway me- 
chanical work. He was in intimate con- 
tact with research at Purdue relating to 
the mechanical equipment of the railroads, 
and throughout his association with that 
university was in direct charge of the 
courses in car and locomotive design. 

During his eleven years at Purdue, all 
of his summer vacations, except two, were 
spent in railroad work. This included 
work in car and locomotive design on the 
Missouri-Kansas-Texas; locomotive road 
tests and other work in the test depart- 
ment of the A. T. & S. F.; association 
with Professor L. E. Endsley in tests for 
the American Steel Foundries on experi- 
mental track and relating to the frictional 
resistance due to sharp wheel flanges, and 
also comparative tests of rigid and flexible 
freight car trucks; preparation of instruc- 
tion booklets for the Railway Educational 
Bureau; locomotive road and refrigerator 
car tests in association with Prof. G. A. 
Young; road and laboratory tests, in co- 
operation with the Monon, with respect to 
behavior of locomotive cinders; and a 
series of standing tests at Purdue of large 
New York Central Lines freight locomo- 
tives. 

While at Purdue he started research on 
the behavior of locomotive cinders. He 
has appeared as an expert witness durine 
the last twenty years in 45 or more fire 
cases, in all of which the verdict has been 
favorable to the railroad companies. He is 
the author of,a book on “Fire Losses—Lo- 
comotive Sparks,” which was published in 
1921. 

From June, 1917, to March, 1919, Mr. 
Wallace was assistant general manager of 
the Diamond Chain & Manufacturing 
Company, Indianapolis, Ind. He left that 
company to become director of the Red 
Cross Institute for the Blind, at Balti- 
more, Md. This was organized for the 
purpose of training those blinded in mili- 
tary forces during the war. Mr. Wallace 
organized the institution and mobilized a 
staff equipped to teach handicrafts and 
vocational and pre-professional courses. 

In January, 1921, Mr. Wallace became 
executive secretary of the American En- 
gineering Council, then known as the Fed- 
erated American Engineering Societies. 
He remained in this capacity until 1934, 
when he became vice-president of the 
W. S. Lee Engineering Corporation, in 
charge of its Washington office. 

The American Engineering Council was 
organized to represent the engineers of 
this country in public affairs, its head- 
quarters being at Washington. It neces- 
sarily came in contact with all branches of 
the federal government and the Congress, 

(Continued on next left-hand page) 


Railway Mechanical Engineer 
FEBRUARY, 1935 


ГҒЕВвОАВҮ, 1935 RAILWAY MECHANICAL ENGINEER 17 


STRON G ] | 


1x — 


REGARDLESS OF TEMPERATURE 


Ordinary forging steels are seriously affected by cold weather. 
» » » Strong enough at normal temperatures, they become 
brittle in winter and failures begin to mount as the tempera- 
ture drops. » » » This problem has now been successíully 
solved by Agathon Alloy Steels that perform regardless oí 
atmospheric conditions. » » » These steels are made tough 
to withstand the shocks of railroad service and they stay tough 


no matter how the thermometer behaves. » » » This is only one 


of the special materials perfected by Republic Metallurgists to 
ROOFING SHEETS 


CAR SHEETS and 
plied by Republic are enabling scores of railroads to lower sheets for all pur- 


meet specific railroad conditions. » » » Modern materials sup- 


their maintenance costs. » » » Wherever you use iron or steel, poses are made by 
, ; А Republic in steel, 
consult Republic Steel Corporation for better materials. » » » P з, 

t Toncan Iron and 
special analyses. 
CENTRAL ALLOY DIVISION, MASSILLON, OHIO 


REPUBLIC STEEL 


<TONCAN?> 
C Osho WW Ob ke RT e , 
GENERAL OFFICES" XR YOUNGSTOWN, OHIO 


with respect to matters concerning engi- 
neering, industry and related subjects. A 
number of studies of a technical nature 
were also made, some of which have had a 
profound effect upon American industry. 
Among these were studies on Waste in 
Industry; Civil Aviation; Safety and Pro- 
duction; Industrial Coal—Purchase, De- 
livery and Storage; Street Traffic Signs, 
Signals and Markings; and the Twelve- 
Hour Shift in American Industry. As 
executive secretary of the Council, Mr. 


Wallace organized and directed these 
studies. He has served on many govern- 
mental, industrial and professional com- 


mittees and boards, including confidential 
advisory groups relating to the functions, 
organizations and activities of the federal 
government. 

Mr. Wallace was given the full degree 
in mechanical engineering by Purdue in 
1912, and in 1932 that university conferred 
upon him an honorary degree of Doctor 
of Engineering. He is a honorary member 
of the Masaryk Academy of Work in 
Czechoslovakia, and in 1924 that govern- 
ment conferred upon him the Order of the 
White Lion. He is a member and active 
worker in a number of technical and engi- 
neering societies and served four consecu- 
tive terms as president of the Society of 
Industrial Engineers. 


P. W. A. Loans 


Approximately $6,000,000 of the $200,- 
000,000 set aside by the Public Works Ad- 
ministration, under a provision of the na- 
tional industrial recovery act passed in 
June, 1933, authorizing it to aid in the 


financing of railroad maintenance and 
equipment upon approval by the Inter- 
state Commerce Commission, was still 
available at the end of 1934. The total 
funds advanced to December 31 are shown 
in the table. 

Of the $6,000,000 remaining the Wabash 
has since received an additional loan of 
$2,350,000 and loans of $1,206,000 and $80,- 
000 have been made to the New York 
Central and to the Great Northern, re- 
spectively. 

A loan of $5,785,000, made to the Great 
Northern for a general roadway improve- 
ment and equipment repair program has 
also been increased to $5,865,000 because 
the company has found that the cost of 
part of the work to be done was under- 
estimated when the original allotment was 
made. The increase of $80,000 is to cover 
the underestimate. 

Only $15,000,000 for railroad loans was 
included in the budget estimates for the 
fiscal year 1936 transmitted to Congress 
by the President on January 7. 


I. C. C.’s Power Reverse Gear 
Order Held Invalid 


AFFIRMING the decree of the federal 
court for northern Ohio, the Supreme 
Court of the United States on January 
7 rendered a decision holding invalid the 
order of the Interstate Commerce Com- 
mission of January 18, 1933, requiring the 
railroads to equip their locomotives with 
power reverse gear. The decision was 
based on the ground that the commission 
could make an order of the kind only in 
the interest of safety and that there was 


Total Funds Advanced by the Public Works Administration Under Railroad Con- 
tracts to December 31, 1934 


an absence of any real finding that safe 
operation requires the discontinuance of 
the manual reverse gear and the substi- 
tution of power reverse gear. The rail- 
roads are particularly interested in the 
bearing of this decision on the case pend- 
ing before the commission in which the 
railroad brotherhoods have asked it to re- 
quire the equipment of locomotives with 
automatic stokers. 

At the date of the order there were in 
use in the United States about 31,597 steam 
locomotives equipped with hand reverse 
gear and 28,925 equipped with power re- 
verse gear. Prior to the order, Rule 157. 
which prescribes the reverse gear on loco- 
motives, left it optional with railroads to 
equip them with either hand operated or 
power operated reverse gear. The order 
amended that rule so as to require the 
railroads to quip “with a suitable type of 
power operated reverse gear" all steam 
locomotives built on or after April 1, 1933; 
and similarly to equip, "the first time they 
are given Class 3 repairs or heavier," all 
steam locomotives then in road service, 
"which weigh on driving wheels 150,000 
lb. ог more," and all then used in switch- 
ing service "which weigh on driving 
wheels 130,000 1b. or more.” The order 
required that all such steam locomotives 
be so equipped before January 1, 1937; 
and that "air operated reverse gear (in- 
cluding thus power gears already in- 
stalled) shall have a suitable steam con- 
nection" so arranged "that in case of air 
failure steam may be quickly used to op- 
erate the reverse gear." 

The order of the commission was en- 
tered on a complaint of the Brotherhood 
of Locomotive Engineers and the Brother- 
hood of Locomotive Firemen and Engine- 
men. The complaint alleged, in substance, 
that while power reverse gear is a suitable, 
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THE LOCOMOTIVE BOOSTER 
MAKES COMFORTABLE TRAVEL ! 


Every effort towards morc luxurious, more 
comfortable passenger travel is enhanced by 


utilization of The Locomotive Booster. 


Along with the luxury that air conditioning 
brings, The Locomotive Booster provides added 
comfort in that it not only starts the train 
smoothly and without shock but also accel- 
erates the train to road speeds more quickly. 


The luxury of air conditioning needs extra 


power. On such trains The Booster is a 


Booster Repair Parts made by the jigs and fixtures that 
necessity for comfortable travel as well as to produced the original are your best guarantee of sat- 
isfactory performance. 


meet the demand fo: higher speed. 


ETE ERTS EN у - —— 


| FRANKLIN RAILWAY SUPPLY COMPANY, INc. 


NEW YORK : CHICAGO X MONTREAL 


onstrated that at some particular point 
conditions are so unusual as to make such 
procedure uneconomical." 

This recommendation, Mr. Eastman said, 
was developed by the Section of Purchases 
of the co-ordinator's staff, in co-operation 
with the Purchases and Stores Division of 
the association. The subject had been 
studied for a number of years by a com- 
mittee of the Purchases and Stores Divi- 
sion, and the information secured through 
this study indicated clearly that substantial 
saving would accrue to the railroads if 
material and supplies were kept under con- 
trol of the stores department to the point 
of delivery to the using departments. 

“Delivery by the stores department 
avoids divided control of equipment for 
handling materials, and prevents the waste 
due to using high-priced shop labor for 
handling operations and the consequent 
loss of time on shop operations. It enables 
stores officers to keep in closer touch with 
actual requirements, to reduce or eliminate 
unnecessary shop and line stocks, to main- 
tain more effective control of stores stocks, 
and to locate and return to stores any ma- 
terials requisitioned but not applied. 

“Certain railroads which have already 
adopted this policy have shown savings of 
more than 60 per cent in the cost of de- 
livering material to the using departments. 
A single large road reported savings of 
approximately $145,000. Other roads re- 
ported savings of more than $40,000 per 
year. Total annual savings reported by 
13 roads were approximately $490,000.” 


Remodeled Reading Locomotive 
Makes Fast Run 


A sPEED of “almost 100 miles an hour" 
was attained on January 11 during the test 
run on the Reading and Central of New 
Jersey of the remodeled steam locomotive 
which the Reading has recently completed, 
which was exhibited January 15 at the 
Jersey City, N. J., station of the C. N. J. 
The train with which the test was made 
between Philadelphia and Jersey City, con- 
sisted of four standard steel coaches and 
two Pullman cars. E. W. Scheer, vice- 
president in charge of operation and main- 
tenance for the Reading and the Central 
of New Jersey, headed a party of the 
railroad's officials who made a 90-mile trip 
in 88 min. including three station stops. 

The locomotive is of the 4-6-2 type, hav- 
ing an overall length, with tender, of 80 
ft. 934 in. and a total weight, also includ- 
‘ing the tender, of 457,300 1b. The steam 
pressure is 220 1b.; cylinders, 25 in. by 
28 in. and the tractive force, 40,900 1b. 
"The locomotive has 80-in. driving wheels. 
In order to secure smooth exterior sur- 
faces the air pump and main reservoir are 
mounted on the tender, the former in a 
compartment in front of the coal space 
on the right side, and the latter, with suit- 
able radiation, on top of the tank, back of 
the coal space. The power reverse gear 
is mounted under the boiler in front of 
the leading driving axle. The casing on 
top of the boiler immediately behind the 
‘bell houses the boiler checks. The en- 
-closure immediately in front of the cab, 
which is open at the top, conceals the tur- 
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Makes “‘almost 100 miles an hour" on test run 


ret, the safety valves, the whistle and the 
headlight turbo-generator. The shrouding 
below the firebox conceals the side of the 


ash pan and adds to the neatness of the 
lines. The headlight is concealed within 
the cone-shaped smoke-box door. 


Supply Trade Notes 


Tue Hennessy LuBRICATOR. COMPANY 
has reopened offices at 75 West Street, 
New York. 


Tue Vapor Car Hearing COMPANY, 
Inc., Chicago, has discontinued its Boston, 
Mass., office. All matters in the Boston 
district are now handled through the New 
York office. 


O. B. Capps, formerly eastern sales 
manager for the old Locomotive Stoker 
Company of Pitsburgh, Ра., is now rep- 
resenting The Standard Stoker Company, 
Inc., having his headquarters at its New 
York office at 350 Madison Avenue, but 
maintaining his residence at Oceana, Va. 


Tue STANDARD STEEL CAR CORPORATION, 
following its acquisition of the Pullman- 
Bradley Car Corporation, the Richmond 
Car Corporation, the Dickson Car Wheel 
Company and the New Orleans car Wheel 
Company, Inc., has been absorbed by the 
Pullman Car & Manufacturing Corpora- 
tion, the name of the latter corporation 
being changed to the Pullman-Standard 
Car Manufacturing Company. 


Henry Е. Pore, president of the Na- 
tional Malleable & Steel Castings Com- : 
pany, Cleveland, Ohio, has been elected 


Henry F. Pope 


chairman of the board, and Carl C. Gibbs, 
assistant to president has been elected 
president of the company. Mr. Pope had 
served as president of the company for 21 
years. He entered the employ of the com- 
pany on July 1, 1884, and had completed 
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50 years of service at the time of his 
election as chairman of the board. Mr. 
Gibbs began his employment with the com- 
pany in 1905, as a salesman at its Indian- 
apolis (Ind.) plant. In 1919 he was ap- 
pointed sales manager of the Cleveland 
plant and the following year returned to 


Carl C. Gibbs 


Indianapolis as manager of the plant at 
that place. For the last five years Mr. 
Gibbs has been assistant to the president 
at Cleveland. 


GrongEg McM. Сошкү of Greenwich, 
Conn., and New York City, has been 
elected president of the Burden Iron Com- 
pany, Troy, New York, and O. A. Van 
Denbergh, Jr. of Troy, has been ap- 
pointed vice-president and manager and 
has also been elected to the board. These 
elections fill the vacancies caused by the 
death of President William E. Millhouse 
last September. Mr. Godley is a graduate 
of the Massachusetts Institute of Tech- 
nology, 1898, in the course of mining and 
metallurgical engineering. The following 
two years he studied metallography at the 
Freiberg Academy and University of Ber- 
lin, and subsequently went with the Mid- 
vale Steel & Ordnance Company, Phila- 
delphia, Pa., helping to set up metallogra- 
phy laboratory. Mr. Godley was later con- 
nected with the New Jersey Zinc Com- 
pany, the Warren Foundry & Machine 
Company, the Thomas Iron Company and 
from 1912 to 1920 was vice-president of 

(Continued on next left-hand page) 
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COST OF MAINTENANCE 


f parts of the pipe lines on locomotives or cars have to be repaired 
or replaced too often, costs of maintenance go up and economy 
of performance goes down. Time lost may be far more important 
than material and labor expended. This needs no argument. What 
should be emphasized is that NATIONAL Scale Free Pipe gives maxi- 
mum service with minimum interruption. In air-brake systems, for 
example, its dense, clean, smooth surface releases no scale to clog 
valves or small openings. There are no obstructions to cut down 
pressure or restrict volume of flow. If condensate occasionally freezes 
at the bends, the sound, even structure, superior ductility, and high 
tensile strength of NATIONAL Pipe reduce the likelihood of impair- 
ment. Engineers and executives have learned to rely on NATIONAL for 
the utmost satisfaction. Descriptive literature will be sent on request. 


NATIONAL TUBE COMPANY • Pittsburgh, Pa. 


Pacific Coast Distributors —COLUMBIA STEEL CO., San Francisco, Calif. 
Export Distributors — UNITED STATES STEEL Ркоростѕ Co., New York, N. Y. 


SPELLERIZED 


the Linde Air Products Company. Fol- 
lowing this he retired from active service 
and now becomes president of the Burden 
Iron Company, having been for a num- 
ber of years a member of its board. 


George McM. Godley 


Mr. Van Denburgh is a graduate of the 
Rensselaer Polytechnic Institute, 1913, 
with the degree of mechanical engineer. 
He served with the Cambria Steel Com- 
pany, Johnstown, Pa., until 1917, when he 
entered the Ordnance Department of the 
United States Army. He was later trans- 
ferred to the Chemical Warfare Service, 
serving until 1919. At the close of the 
war he returned to the Cambria Steel 
Company, and subsequently was in the 
employ of the Aluminum Company of 
America at Pittsburgh, Pa., then for two 
and one-half years with the United States 
Navy as mechanical engineer in the Bureau 
of Engineers. In 1923 he became works 


O. A. Van Denburgh, Jr. 


engineer of the Burden Iron Company and 
later assistant manager. 


CARLTON D. Stewart has been appointed 
chief engineer of the Westinghouse Air 
Brake Company, with headquarters at 
Wilmerding, Pa., and John B. Hull, to 
district engineer, with headquarters at San 
Francisco, Cal. 

After his graduation from the Blairs- 
ville, Pa., high school in 1905, Mr. Stewart 
entered the employ of the Westinghouse 
Company as machinist apprentice. Before 
completing this training he enrolled in the 
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mechanical engineering course at Pennsyl- 
vania State College, returning to the West- 
inghouse Company in 1912 as a special en- 
gineer. He was sent to the San Francisco, 
Cal, office as mechanical expert іп 1913 
and three years later took on the addi- 
tional duties of shop superintendent of the 
Pacific Coast Brake Company, a sub- 
sidiary. In 1917, Mr. Stewart was pro- 
moted to the position of district engineer 
of the Westinghouse Air Brake Company, 


Carlton D. Stewart 


and in 1925 was elected vice-president, di- 
rector and manager of. the above-men- 
tioned subsidiary, in which positions he 
served until his appointment as chief engi- 
neer. 

Mr. Hull was born in Connecticut and 
attended schools in that state; he later en- 
tered the Sheffield Scientific School of 
Yale University, but during the World 


John B. Hull 
War he served with the U. S. Army in 


France. After the Armistice he returned 
to Yale, finished his college course, and in 
1920 entered the employ of the Westing- 
house Air Brake Company at Wilmerding, 
Pa., as special engineer. In 1925 he served 
as assistant chief draftsman, and two years 
later as assistant to the chief design engi- 
neer. From 1929 until his appointment as 
district engineer Mr. Hull had been assist- 
ant district engineer at San Francisco. 


GnisworLp Price, assistant manager of 
sales of the St. Louis district of the 
Illinois Steel Company, the Carnegie Steel 
Company, and the Tennessee Coal, Iron & 
Railroad Company, has been appointed 
manager of sales for these companies, with 


the same headquarters. Mr. Price grad- 
uated from Northwestern University in 
1919 and entered the employ of the Illinois 
Steel Company in July of that year. After 


Griswold Price 


spending one year at the Gary, Ind., and 
South Chicago plants of this company, he 
was employed in the Chicago district sales 
office and general sales department from 
July, 1920 to June 1, 1931. On the latter 
date he was appointed assistant manager 
of sales of the St. Louis district. 


WiLLIAM Е. ConmRIGAN, district sales 
manager of the American Locomotive 
Company, at Cleveland, Ohio, has been 
appointed assistant vice-president, Rail- 
way Steel-Spring division of the Ameri- 
can Locomotive Company, with  head- 
quarters at New York, reporting to Alex- 
ander S. Henry, vice-president, Railway 
Steel-Spring division. Hunter Michaels 
succeeds Mr. Corrigan as district sales 
manager of the American Locomotive 
Company at Cleveland. Mr. Corrigan will 
have charge of sales of springs, tires and 
appurtenant parts. He entered the service 
of the American Locomotive Company in 
1909, and is a graduate of the four-year 
course in locomotive construction con- 
ducted in the engineering department of 


William E. Corrigan 


the company at Schenectady, N. Y. He 
served in various capacities in the drawing 
office at Schenectady from May, 1913, 
until 1915, when he was transferred to the 
Cooke plant, Paterson, N. J. He was em- 
ployed on elevation work and general cal- 
(Continued on next left-hand page) 
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and they should last a full 
heating season . .... 


The steam-tight perform- ` 


ance of Barco Steam Heat 
Connections that saves fuel 
and improves heating service 
is the result of a practical sim- 
plicity of construction that has 
many additional advantages. 


The moving parts, the upper 
and lower ball, are hardened 
alloy-steel forgings, moving on 
Barco non-metallic gaskets. 
Only two of these gaskets 
are used and they are ex- 
tremely durable. А full 


season's service is assured; 
there are many examples of 


service as long as 18 months 
between replacements. 


simplicity throughout 


means fewer parts to carry 


Ba rco 


in repair stocks; Barco re- 
that 
stocks may be safely carried. 


liability means smaller 
Both features offer important 
stores department savings. 


Details of Barco construction 
that assure ample steam ca- 
pacity and 
failures, delays, 


freedom from 


and 


leaks are fully described in 


steam 


catalog which will be sent 
upon request. 


Barco Manufacturing Company 


1801-15 Winnemac Avenue, Chicago, Illinois. 


In Canada, The Holden Co., Ltd., 


Montreal, Moncton, Toronto, Winnipeg, Vancouver 


STEAM HEAT CONNECTIONS 
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culating at Paterson until November, 1917, 
when he entered the United States Army, 
serving successively as second lieutenant, 
first lieutenant and captain in the artillery 
ordnance branch, field service, in charge of 
plant production at several gun carriage 
and ammunition plants. After the armis- 
tice, he became secretary and then ord- 
nance district chief and chairman of the 
claims board in charge of the settlement 
of claims arising out of the cancellation 
of war contracts between the government 
and various manufacturers. Mr. Corrigan 
re-entered the employ of the American Lo- 
comotive Company in 1920, serving for 
two years in the.sales department at New 
York, when he was transferred to Chi- 
cago as salesman for Alco accessories in 
the middle western territory. In 1923 he 
was appointed general sales representative 
of the company on the Pacific Coast with 
the title of district sales manager, and in 
1930 was transferred to Cleveland. 


Cart S. CLINGMAN, Transportation de- 
partment sales manager of the Western 
region, of Johns-Manville Sales Corpora- 
tion, with headquarters at Chicago, has 
been appointed general sales manager of 
the Transportation department. Mr. Cling- 


Carl S. Clingman 


man was educated in mechanical engineer- 
ing at Northwestern University, 1904. He 
began work with the Pullman Company in 
its apprentice school and in 1907 became 
assistant general shop foreman at the Pull- 
man, Ill., works. The following year he 
was transferred to Wilmington, Del, as 
eastern mechanical inspector. In 1910 he 
returned to the Pullman Ill. works as me- 
chanical inspector, and the following year 
was appointed general mechanical inspector 
at Chicago. Не entered the service of 
Johns-Manville in 1917, as sales represen- 
tative in the southwest, and for the past 
year had been serving as Transportation 
department sales manager of the western 
region. Mr. Clingman will continue to 
have direct responsibility for the western 
region. 


W. Morcan Ноор, sales representative 
of The Lunkenheimer Company, Cincin- 
nati, Ohio, died at Roanoke, Va., on Jan- 
uary 9 as the result of an automobile 
accident Mr. Hood was well-known 
throughout the southeastern states, having 
traveled that territory for the Lunken- 
heimer Company for more than 20 years. 
He was 67 years old and had his head- 
quarters at Washington, D. C. 
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Авл BOARDMAN JOHNSON, president of 
the Baldwin Locomotive Works from 1911 
until 1919, died of a heart ailment at his 
home in Rosemont, Pa., on January 8. 
Mr. Johnson was born at Pittsburgh on 
February 8, 1858, and was graduated from 
Central High School, Philadelphia, in 1876 
with a B.A. degree. Later he was awarded 
LL.D. degrees from Ursinus College 
(1909) and from the University of Ver- 
mont (1928). He began his business career 
in 1877 as a junior clerk with Burnham, 
Parry, Williams & Co. (now Baldwin Lo- 
comotive Works) at Philadelphia. During 
1878-1879 he was employed as a stenogra- 
pher by the Edgemoor Iron Works, Wil- 
mington, Del, returning in 1879 to Burn- 
ham, Parry, Williams & Co. where he 
continued in stenographic positions until 
1896. In the latter year Mr. Johnson be- 
came a partner in the firm and continued as 
such until 1909 when Burnham, Parry, Wil- 
liams & Co. was incorporated into the Bald- 
win Locomotive Works. With the incorpo- 
rated company he was vice-president and 
treasurer during 1909-1911 and president 
from 1911 until his retirement in 1919. 
Meanwhile, in 1918, Mr. Johnson had been 
elected president of the R.B.A., a position 
which he retained for 13 years after his 


retirement from the Baldwin presidency or 
until April, 1932, when he was succeeded 
by Harry A. Wheeler. Mr. Johnson had 
at various times during his career been 


Alba B. Johnson 


president of Jefferson Medical College, 
Philadelphia, president of the Pennsylvania 
State Chamber of Commerce and a direc- 
tor of the Federal Reserve Bank. 


Personal Mention 


General 


W. WALKER, acting superintendent of 
motive power and car equipment of the 
Canadian National, at Edmonton, Alta., 
has been appointed superintendent of mo- 
tive power and car equipment. 


J. L. Carver, engineer of tests of the 
Illinois Central, with headquarters at 
Paducah, Ky., has been promoted to 
mechanical engineer, with headquarters at 
Chicago, succeeding William O. Moody, 
deceased. Mr. Carver was born on De- 
cember 10, 1891, at West Medford, Mass. 


J. L. Carver 


He is a graduate of the Armour Institute 
of Technology at Chicago, Class of 1914. 
He entered the service of the Illinois 
Central on October 1, 1914, as a clerk in 
the car department at Chicago. From 
March 9, 1915, until September 1, 1916, 
he was a chemist and material inspector 
in the test department and on the latter 


date became assistant chief chemist. On 
December 10, 1917, he left the service to 
join the United States Army. He served 
in the ordnance branch until January 1, 
1919, when he returned to the Illinois 
Central as assistant chief chemist. A 
month later he was appointed engineer of 
tests. 


Shop and Enginehouse 
CLARENCE REvNoLps, department fore- 
man of heavy boiler repairs of the Louis- 
ville & Nashville at South Louisville, Ky., 
has been promoted to the position of gen- 
eral foreman, boiler department. 


Purchasing and Stores 


T. A. Smmsow, storekeeper oí the 
Green Bay & Western at Green Bay, Wis., 
has had his title changed to general store- 
keeper. 


Obituary 
G. G. Davis, who retired as superinten- 
dent of the shops of the Cleveland, Cin- 
cinnati, Chicago & St. Louis at Beech 
Grove, Ind. in 1925, died in Florida on 
January 14 at the age of 80. 


WiLLIAM О. Moopy, mechanical engi- 
neer of the Illinois Central, who died on 
December 25, was born in 1871, at Chicago. 
He first entered railway service in 1890 
as a machinist apprentice on the Illinois 
Central. From 1893 to 1896, he was out 
of railway service, returning to the Illinois 
Central at the.end of this period as chief 
draftsman. During 1903 and 1904, Mr. 
Moody served as a foreman in the car de- 
partment on the construction of steel pas- 
senger cars, then returning to the position 
of chief draftsman. In 1906, he was ap- 
pointed mechanical engineer with head- 
quarters at Chicago. 
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PASSENGER 
SERVICE 


Long distance, high speed passenger service, embodying every 
travel comfort, is available in the United States on а scale 


not approached in any other country. 


This service has been made possible and is maintained by 


modern super-power steam locomotives. 
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The Second Self-Propelled 
Stainless Steel Train 


HE "Flying Yankee," which was delivered to the 

Boston & Maine on February 9, is the second 
600-hp., self-propelled articulated train of lightweight 
stainless-steel construction to be built by the Edward 
G. Budd Manufacturing Company, Philadelphia, Pa. 

The new train, built on an order placed by the rail- 
road with the Winton division of General Motors Cor- 
poration, consists of three body sections carried on four 
trucks. It is 199 ft. 234 in. long, weighs 213,600 Ib. 
when supplied with fuel, water and sand, ready to run, 
and is driven by a Winton 600-hp. Diesel-electric power 
plant. It is streamlined with smoothly curved front and 
rear ends and smooth longitudinal surfaces. Enclosed 
under-bodies give a tubular cross-section between the 
trucks and the latter are shrouded at the sides. Wind- 
tunnel tests at the Massachusetts Institute of Technol- 
ogy and experience with the Burlington Zephyr indicate 
that, at a speed of 95 m.p.h., the total resistance to mo- 
tion is reduced to about 47 per cent of that of a train of 
three coaches of conventional shape, but of the same 
weight. 

The train contains a small baggage compartment, a 
compact, well-designed buffet, four passenger com- 
partments, a lounge-observation room, toilets, lockers 
and unusually spacious racks for the storage of hand 
luggage, in addition to the usual overhead parcel racks 
and floor space under the seats: Seats are provided 
for 140 persons, of which 20 are chairs in the observa- 
tion lounge. 
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The “Flying Yankee" of the 
Boston & Maine was built by 
the Edward G. Budd Manufac- 
turing Company. It seats 140 
passengers, weighs 213,600 Ib. 
ready for service, and is driven 
by a Winton 600-hp. Diesel- 
electric power plant 


To a very large extent the entire body structure of 
the train from floor to roof performs load-carrying 
functions. The Budd form of truss construction, which 
employs built-up sections of thin-gage stainless steel, 
is used. The truss members are generally of box sec- 
tions formed of deep flanged channels and cover plates. 
The 18-8 steel of which these sections are formed has a 
minimum tensile strength of 150,000 lb. per sq. in. and 
an elastic limit of 120,000 Ib. per sq. in., with satisfac- 
tory ductility and resistance to fatigue. 

All welding in the structure was done by the Shot- 
weld process, developed and patented by the Edward 
С. Budd Manufacturing Company. The welds will 
withstand torsion up to 90 deg. They develop a shear- 


SA - 


The "Flying Yankee" 


Railway Mechanical Engineer 
MARCH, 1935 X 


85 


ж 


| 


ау" Over Grab & 
1-998 Handles ш 
» 


suf’ ----——~—- 


АЮ 
Ў Linotile р 


= 183-—4 Floor in i 


5р of Cork Floor 
к==р 


Typical cross-sections through a stainless-steel 
car body 


ing strength of 75,000 Ib. per sq. in. 

The floor forms a stiff horizontal girder through 
which end loads are distributed to the side girders. Its 
structure is made up of a corrugated sheet of stainless 
steel, the bottoms of the rectangular corrugations of 
which are welded to a flat sheet and both in turn welded 
to the longitudinal stringers, of which there are ten 
across the car. These, in turn, are secured to transverse 
supports built into the car frame. 

In addition to the compressive strength of the floor 
which, by itself, is sufficient to satisfy R.M.S. require- 
ments for buffing conditions, there is included a center- 
sill designed to meet R.M.S. specifications for a 50 per 
cent heavier train. In the baggage compartment the 
floor is designed for a loading of 600 1b., per lineal foot. 

'The roof is designed to assume the entire compres- 
sion load. It is built up of longitudinal corrugated 
sheets welded to roof carlines and is locally reinforced 
with flat sheets, welded between the corrugated sheets 
and the carlines at points of maximum stress. 

'The enclosure below the floor is not a primary part 
of the load-carrying structure, except at the baggage 
doorway where it is reinforced to serve much the same 
purpose as the roof. Longitudinal trusses which ex- 
tend from end to end of each underbody between the 
sides and center sills serve to add torsional stiffness to 
the entire structure and are reinforced at the step wells. 
Between them is a clear space, closed with light hatch 


20 Passenger 
Lounge Compartment 


covers, in which all piping, tanks, wiring, etc., are dis- 
posed. Because all equipment is thus accessible from 
the inspection pit, with one or two minor exceptions, no 
openings or trap doors have been provided through the 
floor. 

The engine bed, fabricated by Lukenweld, Inc., is a 
rigid arc-welded structure of steel plate, annealed aíter 
completion of the welding, which weighs 6,800 lbs. It 
forms a combination bumper, engine bed and bolster. 
The material is Lukens Steel Company Cromansil, with 
a tensile strength of 90,000 Ib. and an elastic limit of 
70,000 1Ь., possessing a high resistance to fatigue and 
shock. It is built into the.lower chord member of the 
side trusses and forms the foundation for the nose 
structure of the car. All vertical end members are 
framed into pockets in its top member. 

In order to reduce the local deflections at the bolster 
beam of the rear truck and near the articulation cast- 
ings it was necessary to limit the stresses to a rather 
low figure. Members similarly fabricated by Lukenweld 
are built into the car structure at these points. Near 
the articulation castings these members are combined 
center sills and needle beams which bring the entire side- 
truss structure into play to resist the bending set up 
in the center sills and floor structure by the eccentric 
center-plate loading of the articulation casting. 

The nose construction consists of a deep, stiff di- 
agonal member in the vertical center plane of the car 
which is reinforced with a stiff horizontal arch at the 
belt rail and with a diaphragm which forms the bottom 
of the engine-cooling air-intake chamber above the cab 
windows. This diaphragm consists primarily of two 
horizontal $-in. stainless-steel plates, separated by 
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stiffening members, sloping back from the central col- 
lision post diagonally to the upper side rail. A tie bar 
across the car resists the spreading action resulting 
from a blow on this collision beam. This horizontal 
beam also serves as the top support for the inter- 
mediate posts around this end, all of which are rein- 
forced for maximum collision protection. By placing 
the stiffening members between the two plates, smooth 
surfaces are provided both at the ceiling of the oper- 
ators compartment and on the floor of the air intake 
chamber. 

The articulation castings are tied into the bodies by 
riveting to the end posts and frame and also to the 
Cromansil reinforcements at the ends of the center 
sills. No rivets other than those connecting the end- 
sill castings, engine bed, needle beams and the rear bol- 
ster beam to the side frame are used in the car structure. 
The transverse horizontal arms of the castings extend 
out only far enough to carry the side bearings, and 
the load is carried to the side frames through the end 
truss structure. Through the stiff end structure the re- 
action from the weight on the truck center is carried 
to the main side frames. The bending moment due to 
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A special gig is used for fabricating the side frames 


the eccentric loading at the articulation center pins is 
distributed to the center sill and the deep vertical end 
posts of 14-in. stainless steel. 

The deadlight panels are finished with smooth sur- 
faces. These laminated panels, some of which are of 
unusual length, are flexibly attached at the belt and 
upper moldings, sealed with plastic calking material 
and secured by means of bolts. They are stainless steel 
outside, copper inside with a wood lamination between, 
and are furnished by the United States Plywood Co., Inc. 


24 Pass.Compt, EA 


sit | IL) BB — 


- —-6!'2% Truck Centers—— -—— 


Applying the insulation 


The space below the floor level is enclosed with 
light corrugated sheathing similar to the roofing with 
light hatch sections under the center. This sheathing 
is insulated with %-in. hair felt stitched between two 
layers of 80-Ib. waterproof kraft paper, the outer side 
of which is cemented to the sheathing, an arrangement 
which prevents resonance. 

The side walls and roofs of the cars are insulated 
throughout with a 2-in. Dry-Zero blanket. This ma- 
terial is very light and combines low conductivity with 
added sound-deadening qualities. 

In the coach compartments the side walls and head- 
lining are finished with Masonite panels. The headlin- 
ing in the lounge compartment is of molded Agasote. 
The walls of the baggage compartments are of cor- 
rugated galvanized sheets. The floors are laid with 
5/16-in. cork tile, cemented to the corrugated steel 
flooring. In the baggage compartment two layers of 
heavy roofing paper are applied between the 7%-in. 
tongue-and-groove maple and the corrugated steel 
flooring. 

Swing type, double doors serve the passenger com- 
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The power truck 


partments at the step wells, which are closed by trap 
doors. The bottom step folds up when the trap is 
closed and, with the doors, forms an unbroken suríace 
with the adjoining outside sheathing. Alan Wood 
Diamondette plates are applied on all steps as well as 
on the engine room floor. 

Vestibule passages between the car bodies are en- 
closed by elastic diaphragms bolted to the ends of the 
cars. To provide continuity of the outer surfaces ac- 
cordion type diaphragms are attached between the ends 
of adjoining cars. 

All side windows are flush with the outside surface 
of the train. With the exception of the doors and the 
curved sash in the lounge compartment, they are glazed 
with double hermetically sealed units, furnished by the 
Pittsburgh Plate Glass Company, and are made up of 
two pieces of 14-in. special Duplate shatterproof glass 
having %-in. dry air space between. These two pieces 
of glass are framed with a stainless-steel band to pro- 
tect the edges. The special features of these hermeti- 
cally sealed units is that condensation and frost will not 
form in the air space between the two pieces of glass. 
Special attention has been given to the re-glazing of the 
window sash, it being so designed that all this work 
can be performed easily from the outside of the car. The 


One of the trailer trucks, showing the Houdaille shock 
absorbers applied as lateral bolster checks, and Simplex 
Unit-cylinder clasp brake on one side of the truck 
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sash frames were furnished by the O. M. Edwards Co. 


Trucks 


The four trucks are of conventional outside bearing 
type of construction with various refinements and im- 
provements in design to improve the riding qualities, 
reduce weight and render quieter operation. They 
weigh 54,100 1b., exclusive of the gears and motors of 
the power truck, and all have side frames and bolsters 
which were furnished by the General Steel Castings 
Corporation. 

The power truck, carrying the weight of the power 
plant, has 36-in. wheels and hollow-bored axles. The 
trailer trucks are considerably lighter in construction 
and run on 30-in. wheels. АП journals are fitted with 
Hyatt roller bearings. The bearings have solid rol- 
lers, with hardened one-piece cages and inner and outer 
races. The boxes are electric cast steel and all parts of 
the boxes and bearings can be completely and easily 
taken down with ordinary wrenches. The design re- 
tains the free lateral motion feature. Provision is 
made at the front of the box for visual inspection of lat- 
eral clearance and of the thrust members without drain- 
ing the oil or disturbing other parts. 

Rubber inserts are used extensively in the trucks. 
There are inserts under the center plate, in both top and 
bottom equalizer spring seats and between the ends of 
the equalizers and journal boxes. The bolster chafing 
plates are of hardened spring steel, but are insulated 
from the frame by vulcanized pads of sound-deadening 
rubber. At the sides of the center plate are strips 
of rubberized fabric belt material which take fore and 
aft thrusts and prevent metallic contact and transmis- 
sion of sound. Rubber thimbles are also provided 
around the king pin and the center-plate bolts, the 
latter also including washers. Automotive brake lin- 
ing is used wherever the members of the truck-brake 
rigging are likely to rub. 

Holland helical-volute springs are used on the equal- 
izers of all four trucks. These springs consist of the 
conventional helical outer coil with an inner volute 
spring in place of the inner helical coil. In order to 
dampen horizontal oscillations at high speed Houdaille 
double-acting hydraulic railroad shock absorbers are 
installed between the bolster and truck transoms on all 
trucks. Not only is the dampening a benefit in elimin- 
ating uncomfortable side sway, but the double-acting 
features of the shock absorbers also prevent the bolster 
from striking through when the train enters a curve 
with a poor approach. The truck center-plate bearing, 
the bearing between the two articulation castings and 
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Hyatt journal bearing with solid rollers 


also the truck side bearings are all faced with Oilite. 

The trucks are equipped with Simplex unit cylinder 
clasp brakes. On the power truck the brakes are oper- 
ated by a single cylinder mounted on the rear end frame. 
Each trailer truck is equipped with two cylinders, one 
on each side, outside of the truck frames. 

The distribution of the train weight is such that no 
two trucks are loaded alike. With the train ready for 
service the power truck is estimated to carry a weight 
at the rails of 94,000 Ib.; the first trailer truck between 
the first and second car bodies, 47,700 1Ь.; the second 
trailer truck between the second and third car bodies, 
42,800 1b., and the third trailer truck at the rear end of 
the train, 29,100 Ib. 


The Power Plant and Control 


The power plant was designed by the Winton Engine 
Company, a division of the General Motors Corpora- 
tion. The prime mover is a Winton 600-hp., high com- 


pression, two-cycle, 8-in. by 10 in., eight-in-line Diesel 
engine. Power for all auxiliaries is taken from the engine 
in excess of its 600-hp. rating at 750 r.p.m. A 75-cu.-ft.- 
per-min. Gardner-Denver air-compressor is driven me- 
chanically directly from the rear end of the crank shaít 
of the engine. The weight of the engine is about 22 lb. 
per hp. which has been obtained by the use of a cylinder 
block built up from steel plate by arc welding. The 
crank shaft has nine bearings. The cylinder liners are 
of heat-treated, cast iron with air-intake ports en- 
circling each cylinder liner about mid-length. The air- 
intake manifold formed by the cylinder block connects 
a twin-rotor scavenger blower on the end of the engine 
block with the liner ports. The exhaust takes place 
through four valves in each cylinder head. 

The engine-cooling system consists of two radiator 
sections attached to a removable section of the cab 
roof, one above either side of the engineroom. Air 
drawn in through grilles above the operator's cab by 
two large engine-driven fans is forced into the engine- 
room, thence up through the radiator sections and 
out through a central slot in the roof, through which 
also extends the engine exhaust pipes. This assures a 
minimum disturbance of the air stream over the head 
end of the train and insures a thoroughly ventilated en- 
gine room. 

The main generator with differential exciter, auxiliary 
generator, pneumatic control, and traction motors were 
built by the General Electric Company. 

The main generator is a single-bearing differentially 
controlled machine, placed forward of the engine and 
directly connected through a flexible steel-disk coupling. 
A shaft extension is provided at the exciter end of the 
main generator to drive, through Dayton V-belts, a 
35-kw. auxiliary generator mounted above the main 
one. The opposite end of the auxiliary generator shaft 
is also extended for Dayton V-belt connections to the 
two radiator fans which draw air into the engine room. 

The two series-wound traction motors are mounted 
on the axles of the front truck of the leading car. They 
have a double nose for spring support on the truck 
bolster. The gearing is single reduction with a 22- 
tooth pinion and a 61-tooth gear. The armatures have 


The Winton 600-hp. two-cycle Diesel engine is built up on a welded cylinder block 
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Piping, wiring, tanks and air-conditioning compressors 
are accessible from the pit through hatches in the 
underbody 


roller bearings. The motors are self-ventilated by mul- 
tiple fans mounted at the pinion ends of the armatures. 
Ventilating afr to the motors is taken from the engine 
room through ducts. 

Motor control consists essentially of a master con- 
troller, electro-pneumatically operated motor contac- 
tors, and reverser, together with the necessary auxil- 
iary magnetic contactors, switches, relays, etc. The 
control provides for operation from the front of the 
train only and for starting and stopping the engine, 
regulating headlights, cab lights, etc. As the train is 
started, the traction motors are progressively con- 
nected in series, parallel and fparallel-shunted-field 
combinations. 

The 35-kilowatt 76-volt direct-current auxiliary gen- 
erator supplies power to the air compressors, air-con- 
ditioning equipment, motor for train-heating boiler, bat- 
tery charging, lights, control, buffet utensils, etc., at a 
constant voltage regardless of load, over a range of en- 
gine speed from idling to full speed. 

A battery is used for starting the engine, through 
the main generator, as well as for supplying power to 
the auxiliary circuits. The storage battery is an Exide 
32-cell 64-volt battery, rated at 450 ampere-hours at 
the 10-hour discharge rate. It is arranged in tiers 
along the walls of the engine compartment and weighs 
3,260 Ib. Adequate ventilation is assured by the rapid 
circulation of cooling air through the engine room. 


Heating and Air Conditioning 
Steam heating of the Vapor type is provided by an 
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oil-fired Peter Smith boiler with an evaporative ca- 
pacity of 500 Ib. per hour at a pressure of 85 lb. fur- 
nished by the Vapor Car Heating Company. This 
boiler is located at the front end of the baggage room 
in the first car. Its operation is completely automatic 
once the boiler has been started. The total weight of 
the heating plant, ready for operation, is 5,350 1b., of 
which 2,850 Ib. is required for the water supply. 

Heat is supplied to the passenger compartments from 
fin-tube coils in the evaporator units of the air-con- 
ditioning system, the fresh and re-circulated air passing 
through the units to the compartments. Steam is also 
supplied to a copper fin-pipe along the truss plank near 
the floor on each side of the compartment. The ad- 
mission of steam to both radiators is controlled by a 
separate Vapor regulator and a magnet valve, the latter 
being actuated by a thermostat. The regulator reduces 
the steam from 75 lb. to atmospheric pressure and no 
high-pressure steam is used in the radiating pipes. A 
thermostat for the control of the air-conditioning radi- 
ators is located on a dead-light panel near the center of 
each compartment, about 5 ft. above the floor. The 
thermostat for the side-wall radiators is placed near 
the floor and serves to bring these radiators into action 
automatically when the heat distribution from the air- 
conditioning unit is not sufficient to maintain a prede- 
termined temperature at the floor. 

In order to reduce the weight of the water carried the 
radiators in the second car drain into a small sump which 
is inter-connected with the main boiler feed-water tanks 
and is automatically controlled by a float valve. As a 
predetermined low-water level in the sump tank is 
reached, the float valve admits water from the main tanks 


One of the Frigidaire air-conditioning compressor units 


and always maintains a certain water level independent 
of the amount of condensation furnished by the radiators. 

As the water level control in the boiler reaches the 
point where the feed pump is controlled, it automatically 
starts the pump and sends the water from the second 
car to the boiler in the first car. During layover period, 
the entire train can be heated by steam from the terminal 
supply. 

The five passenger compartments are completely air 
conditioned by the Frigidaire mechanical equipment. The 
compressor and condenser units are housed beneath the 
floor of two body sections, while the evaporators and the 
distributing fans are built into the roof above the vesti- 
bules adjacent to all passenger compartments. This 
arrangement permits ready accessibility to the apparatus 
for repair or adjustment. 
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Fresh air is taken in through the doors into the vesti- 
bules and is then passed through filters where it is 
mixed with the re-circulated air in the proportion of 
about 1:5. i 

In the evaporator are located two combination cool- 
ing and heating coils—one at either side—and between 
these are two double blowers which project the condi- 
tioned air through centrally located grilles into opposite 
passenger compartments. The air is returned through 
grilles at either side of the partitions at the roof. Here, 
too, are located removable and washable filter pads. 

The capacity of the refrigerating system is 514 tons 
per car, which becomes more than ample, thanks to the 
double glazed windows and the heat-reflecting properties 
of the bright stainless-steel exterior. 

In order to supply stand-by service of the air condi- 
tioning from outside sources a special ac.-dc. feature is 
provided when 220-volt, 60-cycle current is applied, the 
dc. motor becomes a generator and charges the battery. 
The entire air-conditioning equipment for the train 
weighs approximately 4,600 Ib. complete. 

Copper pipes with sweated fittings have been used 
for the air conditioning. Furthermore, a great deal of 
thought has been given toward making all pipe lines 
and electrical connections readily accessible and to pro- 
tect them from possible injury. 


Air Brakes 


The train is equipped with New York Air Brake 
Company's HSC equipment which has been developed 
for use with high-speed articulated train units and is 
adaptable to any length of multi-unit train. This is an 
electro-pneumatic brake with straight-air brake avail- 
able in case of electric failure, or failure of the straight- 
air service brake. 

Provision is made for the control of brakes by means 
of standard brake equipment on steam and electric loco- 
motives, when the train is hauled dead, through the 


The Peter Smith heating boiler 


MARCI, Мланде Engineer 


Building the collision-resisting front-end structure 


automatic brake. Emergency brake application is ob- 
tainable at any time by means of the brake valve, con- 
ductor's valve located in each car, safety control or 
rupture of brake pipe or connecting hose. The dead- 
man control is operated pneumatically either by a foot 
pedal or by resting the weight of the hand on the brake- 
valve handle. The release of both of these automatically 
throttles the engine and causes an emergency applica- 
tion of the brakes. In addition, automatic sanding of 
the rails occurs during this emergency application. 

In order to effect the high rates of retardation re- 
quired to keep stopping distances from speeds in excess 
of 100 m.p.h. comparable to present stopping distances 
of steam trains from a speed of 70 m.p.h., the founda- 
tion brake system is designed for an average braking 
ratio of 177 per cent of light weight and 150 per cent 
of loaded weight at 100 lb. cylinder pressure. Pres- 
sure at full service application is 65 lb. per sq. in. The 
coefficient of friction of a brake shoe increases as the 
car speed is reduced. To correct for this and insure 
smooth stop a Decelakron is used. This device meas- 
ures through the inertia of a moving weight, the rate of 
retardation of the train and adjusts the brake-cylinder 
pressure accordingly. 

Aluminum has been used extensively in the air-brake 
equipment in the interest of weight reduction. This 
includes brake cylinders, slack adjusters, control valves, 
relay valves and small reservoirs, etc. The main supply 
and water raising system reservoirs are of stainless 
steel. 

All air-brake equipment is conveniently located under 
the floor of the car and protected from freezing and 
accidental damage by the under sheathing of the car 
body. Additional protection against failure is afforded 
by the use of copper air pipes with sweat-on fittings 
which are free of scale and prevent leaks. 


Lights 


The front headlight is a 14-in. 250-watt, Golden Glow 
unit made by the Electric Service Supplies Company. 
The back-up light is a 9-in., 40-watt unit made by the 
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Interior of one of the passenger compartments 


same manufacturer. The marker and classification lights 
are Pyle-National airplane-wind lights in housings made 
by the Budd Company. These lights are all built into 
the body of the train. 

All lights inside the car and also all auxiliary apparatus 
are controlled through General-Electric load centers. 

Indirect lighting is used in the three forward passenger 
sections and diffusing glass over the windows in the 
lounge. Electric Service Supplies Company dome lights 
are used in the vestibules and Safety deep-bowl units 
in the buffet and baggage sections. 


Interior Finish 


The interior of the passenger compartments is fin- 
ished in a dark blue-green on the sides and ends and 
ivory on the ceilings. Polished strips of stainless steel 
extend for the full length of the sides above the windows 
and at the window sills. The seats are upholstered in 
mulberry taupe mohair with dark tan leather arm rests. 
The carpets are dark green under the seats and sand 
color in the aisle. The window drapes are lemon gold, 
striped with green. In the lounge two tones of dark 
green are used on the sides; the ceiling is old ivory; 
the hangings are lemon gold, striped with deep brown, 
and the carpet is henna rust, relieved by a stripe in 
lighter tone just in front of the chairs. The upholstery 
is green. 

The choice and arrangement of colors was worked 
out through the collaboration of the Art and Color sec- 
tion of the General Motors Corporation. All floors 
are covered with 94g-in. cork tile, cemented to the cor- 
rugated stainless steel flooring. In the vestibules 94g-in. 
Armstrong Linotile is cemented to the cork tiling. Floors 
in the buffet, lavatories and luggage lockers are covered 
with %4-in. battleship linoleum. 

The window shades are of Pantasote with an inside 
facing of a neutral pattern which harmonizes with the 
color scheme of the interior, the outside facing having 
an aluminum finish which closely matches the bright 
stainless-steel exterior of the train. 
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The seats in the passenger compartments were built 
by the Sterling Fibre Company, and have light-weight 
tubular aluminum frames. The height of the seat and 
the angle of the seat and back have been carefully chosen 
for travel comfort. They are built with a clear space 
875 in. high underneath for the stowing of hand baggage. 
Robe rails for holding overcoats are provided at the 
backs of the seats. The upholstery was furnished by 
Massachusetts Mohair Plush Company. 

'The buffet is equipped to supply grill service and to 
serve ice cream and both hot and cold drinks. It occu- 
pies a compartment 6 ft. 6 in. long across the center 
of the first car. In the design of its equipment great 
ingenuity has been used to provide all the necessary 
facilities, including ample refrigerator space, electric 
grills, urns for hot water and coffee, storage for dishes, 
cupboards for storage of foods, utensils, etc. Service 
may be provided either at the counter or at the seats 
in the passenger compartments. Individual trays, which 
can be attached between the seats, serve as dining tables. 
These trays are anodized aluminum. Where opposed 
seats occur at the bulkheads large section tables of 
black, non-blistering formica may be set up. The weight 
of the buffet cabinets is 900 Ib. 


Service 


After a tour of various cities on the lines of the Boston 
& Maine and the Maine Central the Flying Yankee will 
go into a service requiring a daily mileage of 730. Leav- 
ing Portland, Me., at about 7:30 a.m., it will run to 
Boston, a distance of 115 miles, in 105 min. It will then 
leave at about 9:40 a.m. for Portland and Bangor, Me., 
on an accelerated Flying Yankee schedule, which will 
reduce the overall time by 1 hr. 55 min. each way. 
After the return trip arriving at Boston early in the 
evening, an evening run to Portland will complete the 
day. For the non-stop runs between Boston and Port- 
land the schedule will call for an average speed of over 
65 m.p.h. For the 135 miles between Portland and 
Bangor the schedule will require an average of over 
52 m.p.h., including 14 intermediate stops each way. 


Looking up under the floor at the rear end of the train, 
showing part of the welded Cromansil bolster and rear 
center member 
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. Stress Distribution in 
Aluminum Connecting Rods' 


IMITATIONS of available space in the main driv- 

ing wheels of large freight locomotives frequently 
preclude the provision of desired amounts of counter- 
balance weight when using the ordinary types of steel 
rods. The use of crossbalancing methods, such as that 
given by Fry,? may appreciably decrease the dynamic 
augments resulting from such conditions of under- 
balance. It would seem, however, that considerably 
more gain would be made if lighter rods could be used 
on such locomotives. With lighter-weight rods and 
lighter counterbalances the out-of-plane forces would 
also be diminished. 

In view of the marked advance which has been made 
in the development of high-strength light alloys, espe- 
cially those of aluminum, it would seem that a suitable 
material for locomotive rods might be found in that 
field. At the present time one of these alloys is of par- 
ticular interest because of its mechanical properties and 
its availability in forgings of sizes suitable for the largest 
rods. Locomotive rods of this metal have been in use 
experimentally for a number of years with quite satis- 
factory results. The metal is designated commercially 
as 25S-T and has the following nominal chemical 
composition : 


Per cent 


0. 
0.75 
Remainder 


Extensive tests have been carried out on the metal in 
the form of large rod forgings and the mechanical 
properties indicated in Table I obtained. Nine stand- 
ard test specimens were taken—longitudinal, transverse, 
parallel and transverse normal to plane of web—each 
at three locations. . 

Comparison of these properties with those of the 


, ! Abstract of a paper presented before the Railroad Division of the Amer- 
a ee of Mechanical Engineers at the annual meeting, Decem- 

T 4, . 

'Chief engineer of tests, Aluminum Research Laboratories, Aluminum 
Company of America. 

? Locomotive Counterbalancing, Lawford H. Fry, Transactions of 
A.S.M.E., Vol. 56, No. 6, June, 1934, p. 431. Abstract, Railway Me- 
chanical Engineer, February, 1934, page 42, and March, 1934, page 79. 


Studies and investigations util- 
ized in development of an im- 


proved design of locomotive 
side rods 


By R. L. Templin? 


steels ordinarily used for locomotive rods reveal marked 
differences which may at first appear disturbing. With 
a reasonable knowledge of service conditions the magni- 
tude of the stress concentration factors involved and the 
properties of the newer material, however, rods should 
be designed which are considerably lighter and yet will 
give service quite as satisfactory as that obtained from 
steel rods. 


Purpose and Scope of Investigation 


The purpose of this paper is to describe certain studies 
and tests that have been made (1) to determine the 
stress concentration factors occurring in models of pin- 
end members under both tensile and compressive forces ; 
(2) to evolve a new design of rod end with the intention 
of eliminating some of the very high stresses; (3) to 
confirm the validity of these changes in design by model 
tests; (4) to compare the results from some of the 
models with those obtained from tests of a full-sized 
rod end, and (5) to correlate in so far as possible tests 


Table 1—Mechanical Properties of 25S-T Locomotive 
Main-Rod Forgings 


Min Gen. Avg 
Tensile strength, lb. per sq. іп................... 50,200 55,330 
Yield strength, lb. per sq. іп..................... 31,800 35,130 
Elongation in 2 іп., рег сепё..................... 8.0 13.7 
Endurance limit, lb. per sq. іп................... 11,500 2,600 
Brinell hardnes&. „а.е RI 107 110 
Shearing strength, lb. per sq. іп.................. ...... 35,000 
Young's modulus of elasticity, lb. per sq. іп........ ...... 10,000,000 


Alton & Southern locomotive No. 14 with dynamometer car attached for road test of aluminum rods 
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made under service conditions with results obtained in 
the laboratory. The work included laboratory tests of 
15 models of pin-end members; tests of a full-size alu- 
minum alloy rod end; tests of a model of the new de- 
sign of a particular rod end, and field tests of some 
rods on a large 0-10-0 locomotive under service con- 
ditions. 

In the preliminary tests of 15 models consideration 
was given to distribution of material around a circular 
hole; effect of press and loose-pin fits, and shape and 
types of fillers corresponding to brasses in the wrist-pin 
end of main rods. Strain measurements were obtained 
by Huggenberger tensometers by means of which 
stresses equivalent to about 80 lb. per sq. in. may be 
observed. In converting strain readings into stress a 
modulus of elasticity of 10,000,000 Ib. per sq. in. was 
used. 

Tests showed, among other things, that the use of 
loose fitting pins may cause a marked increase in the 
ratio of the maximum measured to average computed 
stresses. It may be inferred from what has been pointed 
out that as wear occurs in locomotive side rod bushings 
and pins the stresses in the rod ends increase and under 
some conditions might be expected to become double 
their initial working value at certain critical locations. 
It would also appear that more attention should be given 
to the magnitude of the press-fits used for bushings in 
side rods. Within certain limits the greater the toler- 
ance used for making a press-fit the less the stress 
ranges under service conditions. Obviously, there must 
be a limit to the amount of tolerance allowed in making 
press fits. So far the tests under discussion have not 
been extended to define this limit. The results from 
these model tests, however, indicate that initial stresses 
set up in full-size locomotive rods using different press- 
fit tolerances can be determined, as well as the stress 
ranges caused by the computed working loads. Соп- 
sideration of these stress ranges and the safe stress 
ranges obtained from fatigue tests of the material should 
permit of an intelligent design of rods which would 
insure safety against fatigue failure. 


Test^'of a Full-Size Locomotive Side-Rod End 


Aluminum alloy side rods have been used for a 
number of years on the locomotives of the Alton & 
Southern. The intermediate rods on one of the engines 
(No. 13) failed in fatigue after 89,619 miles of service. 
The fatigue fracture was in a plane normal to the axis 
of the rod, coinciding approximately with the vertical 
diameter of the pin and the large grease outlet above it. 
Since the other end of the rod was similar in design and 
had a large opening for the main pin, it was decided to 
use this end for test purposes. The end which had 


failed was first cut off, then the shank of the rod ma- 
chined down so that it would fit in the jaws of the 
testing machine and a special pin provided with a recess 
of such size as to give adequate clearance for a Huggen- 
berger tensometer. With this arrangement and an en- 
larged hole through the bushing in the rod it was possible 
to measure stresses at the edges of the grease outlet 
while the whole assembly was under various tensile or 
compressive loads. In addition, stress measurements 
were made on the rod at various other locations. 

Application of the design loads of 30,000 Ib. on the 
knuckle pin and of 60,000 Ib. on the crank pin developed 
stresses at the knuckle pin up to 7,500 lb. per sq. in. 
on the outside of the rod and internal stresses at the 
grease outlet of 14,200 Ib. In the reduced section be- 
tween the knuckle pin and the crank-pin stresses ran 
up to 3,500 Ib. At the crank-pin section stresses ranged 
up to 5,000 Ib. on the outside and up to 9,500 Ib. internal 
at the grease outlet. 

It will be noted that the stresses adjacent to the grease 
outlet were high when compared with other stresses. 
These maximum measured values, however, do not 
represent the actual maximum values obtaining, either 
under the laboratory test loading or under service con- 
ditions, because the l2-in. gage length of the strain 
gages used in making the measurements is of the same 
order of magnitude as the diameter of the grease outlet. 
The strain measurements obtained with such a gage are, 
of course, the total strains occurring over the gage length 
used. In using values obtained with such an instrument 
the assumption must be made that the stress is uniformly 
distributed over the gage length. Obviously this is not 
the case in this particular instance, with the result that 
the actual stresses at the side of the grease outlet must 
undoubtedly be considerably higher than those indicated 
in the tests. Furthermore, the estimated design loads 
used in determining the laboratory test loads would take 
no account of stresses caused by dynamic loading nor 
of those caused by unequal distribution of loads. Such 
being the case, it is not difficult to understand why the 
rod suffered a fatigue fracture at the location indicated 
under service conditions. 

In the tests of the full-size rod end, as in the case of 
some of the models, it was found that the clearance be- 
tween the pin and bushing had an important effect upon 
the maximum stresses in the rod. For example, it was 
found that stresses at the section through the main pin 
were approximately doubled by removing the support of 
a close fitting main pin when the load was applied to 
the knuckle pin. The distortion of the main pin opening, 
under this loading condition, amounted to only 0.025 in. 
change in diameter. This value may be compared with 
the clearances permitted between pins and bushings 


H= pBg— — j 


Left intermediate side rod of Alton & Southern locomotive No. 13 showing location of failure 
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under service conditions before new pins or bushings 
are fitted. It is not uncommon to find clearances as 
much as 35 in. between pin and bushing diameter on 
locomotive rods. 

Tests were made to determine the pressure required 
to push the bushings from the rod, the amount of stress 
release caused by removal of the bushings and the toler- 
ances provided for making the push fit of the bushings 
in this particular rod. It took a pressure of 5,400 Ib. to 
push out the knuckle-pin bushing, the tolerance on the 
bushing being .002 in. and the measured stress in the 
rod 2,300 Ib. per sq. in. To remove the main pin bushing 
took a pressure of 23,200 1b., the tolerance of the bush- 
ing being .008 in. and the maximum stress in the rod, 
4,400 Ib. The stress concentration ratios were un- 
doubtedly influenced by the initial stresses produced by 
the push fit of the bushings. From the data obtained 
in the tests of the full-size rod, it was not possible to 
determine accurately the maximum stress concentration 
ratios for the rods without the press-fit bushings. It 
would seem reasonable to expect, however, that if the 
load were sufficient to relieve the initial compression in 
the bushing, the maximum stresses measured would not 
be appreciably different from those which would have 
been obtained if there had been no press fit. If the bush- 
ing stresses were only partially relieved, the maximum 
stresses in the rod would be more than equivalent to 

- the load applied on the pin and, therefore, high stress 
concentration factors would be obtained. The most 
advantageous press fit, as far as the stresses around 
the pin are concerned, would appear to be one in which 


Table II—Summary of Tests on Model of Alton & Southern 


Intermediate Rod 
Ratio maximum 
Maximum Average measured 
measured computed stress to 
Loading stress, lb. stress, Ib. average com- 
condition Sectionf per sq. in. per sq. in. puted stress 
20,000 Ib. A-A 17,700 6,570 2.69 
on knuckle B-B 18,300 4,540 4.03 
pin without C-C 20,000 4,760 4.20 
main pin DD OO = 9,000 
20,000 Ib. A-A 19,200 6,570 
on knuckle B-B 12,400 4,540 2.73 
pin with C-C 8, 4,760 1 
main pin D-D |) 4.— ..... 9,000 
40,000 Ib. { C-C 21,500* 9,525 2.26 
main pin р-р  .L^.... 18,000 
4,000 Ib { B-B 3,800 2,000** 1.90 
transverse C-C 2,800 1,500 1.86 
load on main pin D-D 16,000 ,600 0.96 


16 
in; B-B throu h reduced section between 
in, and D-D through shank of rod. 


fSection A-A is through knuckle 

knuckle and crank pins; C-C through main 
*Maximum stress 15 deg. from section C-C. 
**Computed bending stresses. 


the total compression in the bushing is just relieved by 
the design load on the pin. Under such a condition the 
stress range in the rod would be reduced, yet the maxi- 
mum stress would not greatly exceed that produced 
without the press fit. 

'The measured stresses adjacent to the grease outlet 
for the main pin of the full-size rod indicated clearly that 
the location of this outlet was unfortunate because of 
the resulting high stresses. The location was, in fact, 
probably the worst which could have been selected. 
When the locations of high stresses resulting from serv- 
ice load are known, it would appear obvious that such 
places should be avoided when locating grease outlets, 
keyways, or other openings of similar character. Such 
openings are bad stress raisers and, when unavoidable, 
should at least be located in the regions of minimum 
stress if possible. With these facts in mind a new de- 
sign was made for a rod to replace the one which failed 
in service. A new rod is now being made according to 
this design and will be put into service shortly. In 
order to obtain a better idea of what has been accom- 
plished in lowering the stress concentration factors by 
the new design, a half-size model was made of the larger 
end of the rod and tested in the laboratories. 


Tests of Half-Size Model of New Design of Side Rod 


The new design of rod for Alton & Southern locomo- 
tive No. 13 embodied two important changes: (1) The 
width of the shank was reduced from 8 in. to 5 in. 
effecting a weight saving of about 40 per cent in this 
part of the rod, and (2) all grease outlets at the pins 


Table III—Estimated Maximum Stresses in New Alton & 
Southern Intermediate Rod, Based on Model Tests, Com- 
pared with Similar Stresses in Older Design of Rod 


Test Loading Conditions Maximum stresses, Ib. per sq. in. 
Knuckle Shank Main pin Shank 
pin, section section section 
section A-A B-B C-C D-D 
1 30,000 Ib. design load on (1)* 5,700 3,700 P 2500 „525: 
knuckle pin. (Equivalent (2) 4,600 ...... 2) less 
load on model =5,900 Ib.) than 25,000 
1A Maximum stresses for (1)* 7,500 3,500 $,00 ...... 
same loadings on old rod. — (2) 13,600 
2 60,000 Ib. design load оп ..........  ...... (1) 6,400 5,400 
main pin. (Equivalent (2) less 
load on model —11,900 Ib.) than 6,400 
2A Maximum stresses for  .......... ...... (1) 5,000 -3,300 
same loading on old rod. (2) 9,100 


*(1)Stresses on side of rod. 
*(2)Estimated stresses at edge of grease outlet. 
" Dote: Stresses in old rod included stresses produced by the press-fit of the 
ushings. 


TL--- Grease Cups to be fitted with Steel Bushings __ 
Pressed fit 


New intermediate side rod for Alton & Southern locomotive No. 13 
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were moved from sections of maximum stress to points 
of comparatively low stress. The half-size model of 
the new design was loaded successively on both the 
knuckle pin and the main pin, using loads several times 
the equivalent of the design values for the full-size rod. 
The testing procedure was similar to that for the other 
models tested. In addition, this model was tested as a 
simple beam in order to simulate the loads in service pro- 
duced by whipping or vertical inertia forces on the rod. 
The results obtained are given in Table II. The distri- 
bution of the measured stresses with a load of 40,000 Ib. 
on the main pin are shown also in one of the illustrations. 

From the results obtained in these model tests and 
those obtained on the full-sized rod of the old design an 
estimate has been made of the probable maximum 
stresses that will occur in the new rods. These estimated 
maximum stresses are shown in Table III. 


Field Tests of Full-Size Rods Under Service 
Conditions 


A few tests under service conditions were made on 
Alton & Southern locomotive No. 14 during the summer 


Table IV—Specifications of Alton & Southern 
Locomotive No. 14 


dem 


"Type of locomotive 
Cylinder Site... esit eee Dvd UY os 
Steam pressure—nominal. . Puntos 
Diameter of drivers................. 
Tractive force of locomotive асай 
Tractive force of booster . C OS 
Weight: of engine ргорег: „= iseasi err marre 
Weight of tender; ае енен à 

Total weight. sae sv eric irt 
Run out mileage to Aug. 24, 1933. 
Weight of No. 1 main rod (aluminum)... 


(steel 
Weight of No. 2 rear rod (аїіштіпшт)........................ 


144 Ib. 
(Steel). 45s cesar sane A PAS MANDA US 270 Ib. 
Weight of No. 3 rear intermediate side rod 

aluminum); аена анан 235 Ib. 
GCAO) "i tics na наин SPA EA a sU SLE 460 Ib. 

Weight of No. 4 front intermediate side rod 
(ш РАО WATE reas TOUS 415 Ib. 
eel) .. ` 805 1b 
Weight of No. 5 front side bey (aluminum) 10 [р 
Total weight of aluminum rods (one side) esses. — 1,470 Ib 
"Total weight of steel rods ie COE) Lote da daos AM ROS PESE t ТӨ) b 


Total weight saved (one side)............ e eese 


$ P SECTION GC=9525 LB PER SQIN. 
C 


of 1933. These tests were carried out in co-operation 
with the University of Illinois, the Alton & Southern 
and the Aluminum Company of America. Data per- 
taining to this particular locomotive are given in 
Table IV. 

'The dynamometer car,* jointly owned by the Illinois 
Central and the University of Illinois, was directly 
coupled to the tender of the engine and this arrange- 
ment used throughout the service test when haul- 
ing loads. Complete dynamometer-car records of 
the usual type were obtained while stresses were mea- 
sured on. each of the main rods of the locomotive and 
two intermediate rods on opposite sides of the loco- 
motive. 

For making strain measurements on the locomotive 
rods the Baldwin-Southwark-de Forest recording ex- 
tensometer was used. This instrument consists essen- 
tially of a specially cut diamond attached to one set of 
gage points and a polished stainless steel or chromium 
plated brass target attached to another set of gage points. 
In operation a diamond is made to bear against the target 
and any change in strain in the member under test causes 
the diamond to scratch a record on the target. The 
holder in which the target is mounted is pivoted and 
a spring tends to pull it at right angles to the axis of 
the instrument, while an adjustable friction brake tends 
to prevent sidewise movement. When the metal between 
the gage points is subjected to a change in strain, the 
friction between the target carrier and the brake is de- 
creased and the target moves sidewise a small amount 
so that the record is spread out in saw-tooth form. The 
instrument has no magnification factor other than that 
obtained from the 3-in. gage length. In order to evaluate 
the strain from the records it is necessary to photograph 
the target at magnification of from 100 to 500 diameters. 
With the strain values and the modulus of elasticity 
of the material the stresses can be readily determined. 

The results obtained from the strain measurements to- 
gether with other pertinent data were summarized. These 


(Continued on page 100) 


* University of Illinois Engineering Experiment Station Bulletin, No. 43. 


40000 La Load 


& SECTIONDD=18000 LB. 
PER SQ. 1N. 


o 
o. 
^ 
А 


° 

D 
= 
+ 


Location and extent of measured stresses in a half-size aluminum side rod model with a load of 
40,000 1b. on the main pin 
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Articulated Locomotives for 
Pittsburgh & West Virginia 


"Ts Pittsburgh & West Virginia is a short road— 
138 miles long—connecting the rich coal fields 
of western Pennsylvania with the Pittsburgh district and 
thence across the upper end of West Virginia into Ohio. 
Its traffic is heavy and consists largely of soft coal. 
Heretofore this traffic has been handled by 22 Consoli- 
dation and three Mikado locomotives. Of the 2-8-0 type 
locomotives which were built between 1907 and 1921 
nineteen have 58-in. drivers and a rated tractive force 
ranging from 54,000 Ib. to 58,600 Ib. The three 2-8-2 
type locomotives which were built in 1918 have a rated 
tractive force of 54,725 lb. 

Three new single-expansion articulated locomotives 
built by the Baldwin Locomotive Works have recently 
been placed in service. These locomotives have a rated 
tractive force of 97,500 Ib. for the locomotive itself. 
This may be supplemented by a Bethlehem auxiliary 
locomotive developing 16,000 Ib. additional tractive 
force which is applied to the rear six-wheel tender truck. 
One of the new locomotives is thus capable of perform- 
ing the work formerly requiring the use of two of the 
older locomotives. They will be employed mainly for 
hauling coal trains on the 3572-mile run from Connells- 
ville, Pa. to Rook, Pa., a suburb of Pittsburgh. In the 
preparation of the design the builders were restricted 
to an axle load of 65,000 1Ь., a track curvature of 18 
deg., and to certain specified clearances. The stack 
height is 16 ft. 2 in.; the cab width, 10 ft. 6 in., and the 
width over running boards, 11 ft. 4 in. 


Boiler and Accessories 


The boiler is of the straight-top, wagon-bottom type 
with a Belpaire firebox, the outside diameter of the first 
one of the three shell courses being 94 in. The firebox 
has a length of 144% in. and a width of 10274 in., which 
provides a grate area of 102.3 sq. ft. The combustion 
chamber is 74 in. long and the Security brick arch is 
carried on five seamless steel arch tubes. The length 
over tube sheets is 23 ft. and the total length of the 
boiler and smokebox, 53 ft. 834 in. The evaporative 
heating surface is 5,914 sq. ft. The superheater is Type 
A with 1,873 sq. ft. surface. Coal is fed to the grate 
by a Hanna stoker. Shell and firebox sheets are of 
O.H. basis steel, the former being supplied by the 
United States Steel Corporation and the latter by the 
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Single-expansion articulated locomotive built for the Pittsburgh & West Virginia by the Baldwin Locomotive Works 
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Three single-expansion articu- 
lated 2-6-6-4 type locomotives 
built by Baldwin have 97,500 
Ib. rated tractive force, exclu- 
sive of auxiliary locomotive, 
and will replace old Consolida- 
tions 


General view of right-hand side of the back boiler head 
in the cab of the P. & W. Va. locomotive 
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Principal Dimensions, Weights and Proportions 
of the Pittsburgh & West Virginia 
2-6-6-4 Type Locomotives 


Railroad .......... дает АШЫК ЫДЫ Pittsburgh & West Vir- 
ia 
Builder ......... нане у Rade ote veis +» Baldwin Locomotive 
Works 
Type: of locomotive. essei eia wiser Na 2-6-6-4 
Road HumberB PEE T ATT e vee TT 11100-1102 
Samice PARE Rea кэ 8/42 pA ИРОН . Freight 
linders, diameter and stroke уы Алы КУ „4—23 in. by 32 in. 
NAA gear, type ....................... 1111: Walschaert 
Valves, piston type, ѕі2е...................... 12 in. 
Махдий travel тъ ранае Cds (ovo $25... 
Steam lap ........ UTC PIECE nes ^. 1*/A« in. 
Exhaust clearance socaire siras preasag aaas one 
FA ur тейт гез эзе кагаз ridi e n ETRA 
Cut-off in full gear, per cent............... 1% 
Crank throw ........... нане . 114%/e i in. 
Weights in working order: 
On. dri vere ic ооа са аа 397,300 Ib. 
Оң front truck. саана сања онака ++ 27,540 lb. 
On trailing trick Уз уа не йынын ае, ало 103,200 Ib. 
ТОШ GAPING. ааа анз VAT ERR E 528,040 Ib. 
елбет: б.о ОЕ УЫС tau oed 377,600 Ib. 
Wheel bases: 
Driving £ervesessosX3»AxI LS RESEERSRROIP CSV 32 ft. 7 in 
trot UC bars eA Wie Cis вата аера 11 ft. O in 
Total engine еее etis tte nint «55 ft. 8 in. 
Total engine and tender......... ee is -98 ft. 4 in. 
Wheels, diameter outside tires: 
Driving. 4. bis Ne cloister os sto eoa ire iw ese ..63 іп, 
Front truck ..... .36 in. 
Trailing truck ......... .42 in 
Journals, diameter and length 
Driving, main .......... 21 іп. Бу 14 іп. 
Driving, others .1 in. by 14 in. 


Front truck ... 
Trailing truck . 
Boiler: 


1 
1 
6% in. by 12 in. 
9 іп. by 14 in. 


ÜITvDe- iS. TOA аә ПОСА .......... Belpaire, straight-top, 
wagon bottom 

Steam pressure ... 225 ]b. 

Fuel ....... ден. coal 


Diameter, first ring, outs 
Firebox, length and width... 
Height mud ring to crown sheet, 
Height mud ring to crown sheet, 
Arch tubes, number 


-94 i 

11443. дй by 102% in. 
-.. 7514 i 

front. ..... 204 Ts 


Combustion chamber length 5 іп 
Tubes, number and diameter.. s Pelo vue A +241—2% in 
Flues, number and diameter ................ 66—514 in. 
Length over tube sheets.............. 45/4523. ft^ 
Grate area ..... MESES Melee eie VET .102.3 sq. ft. 
Heating surfaces: 
Firebox and comb. chamber................ 450 sq. ft. 
Arch ftübes. элаз» Re HEBR CGU e +» 49 sq. ft. 
Total -firebox. зе иена эзш a 499 sq. ft. 
Tubes: and flue... wes eae oa көй ка riis ers iG 5,414 sq. ft 
Total evaporative ............ wes aaah BORA Vi M 5,913 sq. ft 
Superheating CT ype A)... seis cies cee See ca sites 1,873 sq. ft 
omb. evaporative and superheating.......... 7.786 sq. ft. 
Feedwater heater ...... bred d 440 M reas . None 
Tender: 
Style. стсл etlesb eres D ACIDO EI C EIE Rectangular 
Water capacity ............ ЗРЕНИЯ 2,000 gal. 
Fuel capacity 20 tons 
FUCKS BREES O EEN Six-wheel 
General data estimated: 
Rated tractive force, 81% per cent.......... 97,500 1b 
Rated tractive force, aux. locomotive......... 16,000 Ib. 
Speed at 1,000 ft. piston speed..... ais sued 35.16 m.p.h. 
Piston speed at 10 m.p.h. ................ ..284.5 ft. 
Weight proportions: 
Weight on drivers + total weight engine, per 
Ч СЗАН S Teu Esa 63e b 9-0 S prd die 75.2 
Weight on drivers + tractive #отсе............ 4.08 
Weight engine + comb. heat. surface......... . 68.0 
Boiler proportions: 
Tractive force =- comb. heat. surface........ 12.78 
Tractive force X dia. drivers + comb. heat. 
MITTEE осон аи baer’ EE 
Comb. heat. surface + grate агеа............ 76.2 
Firebox heat. surface + grate area........... 4.87 
Firebox heat. surface, per cent of evap. heat. 
SUFfüGe Vir oi сена ois, riu cen da p TA 
Superheat. surface, per cent of comb. heat 


surface 


Special Equipment Applied on Pittsburgh & West 
Virginia 2-6-6-4 Type Locomotives 


Builder. i. ices sees Erie cose пао Locomotive Works 
Engine numbers ... 1100-1102 
Air brakes, 6-ET Westinghouse Air Brake Co. 
Air compressors—2, 8%-in. c.c. .......... Westinghouse Air Brake Co. 
Air унео imda 40% in. by 

ТІЙ B^ Lotus Sed Nn dor e meon Westinghouse Air Brake Co. 
ud brick Sectrity AS dare Sa Oa vals ees American Arch Co. 
Arch tubes (seamless) .................. National Tube Co. 
Auxiliary locomotive (six-wheel tender).... Bethlehem Steel Co. 
Axles, driving and truck—O. H. steel, an- 

ке е инн he Penh ens Gaiam pear Standard Steel Works Co. 
Axles, tender—Carbon steel, annealed.... Standard Steel Works Co. 
Bell ҮЧҮНӨН srw ations adress ere Viloco Railway Equip. Co. 
Blower fitting, smokebox ................ Barco Manufacturing Co. 
Blower valve—Renewo .................. Lunkenheimer Co. 
Blow-off valves—Close clearance........... Wilson Engineering Co. _ 
Brakés, driver^ 225i нола аА American Brake Shoe & Fdry. 

о. 

Brakes, tender truck—Clasp ............./ American Steel Foundries 
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Buffer, radial—Wedge type.......... .... Franklin Ry. Supply Co. 
Consolidated Ashcroft Hancock 
Check valve, injector .................. 0. 
4 National Malleable & Steel 
Coupler, engine—Type D................ Castings Co. 
Coupler, tender—6-in. by 8-in. shank...... National Malleable & Steel 
Castings Co. 
Cradle, frame ............ Vas $55 ........ General Steel Castings Corp. 
Crosshead wrist steel, an- 
nealed ...... e. Standard Steel Works Co. 
Cylinder cocks . . Okadee Co. 
Draft gear, tender—A-2 . W. H. Miner 
Draft-gear attachments—Farlow ...... mington Co. 
Drain valves, cylinder saddle and stoker.. dee Co. 
Drawbar—Unit Safety’. . Franklin Ry. Supply Co. 
Driving-box grease cellar ..... . Franklin Ry. Supply Co. 
Dust guards, tender—Basswood . Cottman Co. 
Dust-guard closures . Cottman Co. 
Fire door—No. 8...... Franklin Ry. Supply Co 
Flexible connections, au Barco Manufacturing Co. 
Frames, locomotive .......... General Steel Castings Corp. 


. General Steel Castings Corp. 


Frame, tender—Open bottom . 
ser d Steam Gage & Valve 


Gages, steam—AA-110 


Headlight—18-in. ........... — .... Sunbeam Electric Mfg. Co. 
Headlight generator—No. 3............. . Sunbeam Electric Mfg. Co. 
Hinges, smokebox ................. eese Okadee 


Injector, live steam—Chicago Class T.... Ohio Inj ector Co. 


Injector, starting valve 1: Ohio Ini ector Co. 
Lagging, boiler (1) A ... Phillip Carey Mfg. Co. 
Lagging, boiler (2) è 11 Johns- Manville Sales Corp. 
Lubricator, hydrostatic—No. 22 triple-feed, 

Bullseye. 2... v ee heri ye e XA Teu Detroit Lubricator Co. 
Lubricator, mechanical .................. Nathan Manufacturing Co. 
Netting, smokebox ................. . John A. Roebling's Sons Co. 
Packing, throttle and miscel. ............ Garlock Packing Co. 
Packing, rod and valve stem.............. Paxton-Mitchell Co. 

Pipe covering, steam ............... . Johns-Manville Sales Corp. 

Pipe fittings, compression .............. | Parker Ry. Баур. co Co. 

Plugs, arch tube: „есе eser rare T-Z quip. 

Plugs, washoüt ЖСР hire seriei n TZ Ry. Equip. Со 

Reverse gear, Type С.................... Baldwin Locomotive Works 

Satety valves: у,» E а Эйе. Consolidated Ashcroft Hancock 
o. 

Sanders—King паана neos vice ove U. S. Metallic Pack. Co. 

Steam trap, aux. loco.—No. 8............ Sarco Co. 

Steel sheets, boiler (Баѕіс)................ U. S. Steel Corp. 

Steel sheets, firebox (Баѕіс)............... Otis Steel Co. 

Stoket eres Cer eee Жеш I rfc. Hanna Stoker Co. 

Superheater—Type А................... Superheater Co. 

Tank Wetec flanged. оъ Lunkenheimer Co. 

Tank-valve gasket ....................... Acme Mfg. & Gasket Co. 

"Tank trainer тое РУ eae Sus E qe Beckley Perforating Co. 

Throttle valve—Glaenzer poppet.......... Baldwin Locomotive Works 

Tires, driving—Carbon steel ............. Edgewater Steel Co. 

Truck, trailing—Delta ................... General Steel Castings Corp. 

Truck, tender—Six-wheel ........ Meet Ace am General Steel Castings Corp. 

Truck, tender, journal boxes and lids...... Symington Co. 

Tubes and flues—Seamless steel........... National Tube Co. 

Valves, cab—Renewo ............... sess Lunkenheimer Co. 

Water gage—Reflex C-5 ................ Nathan Mfg. Co. 

Wheels, engine truck—Rolled steel........ Standard Steel Works Co. 

Wheels, trailer truck—Cast steel.......... Standard Steel Works Co. 

Wheels, tender—Rolled steel.............. Standard Steel Works Co. 


Left-hand water column with frame showing change in 
water level on 177 per cent grades 


Rail Mech: + Engineer 
ailway Mechan ат) 


Otis Steel Company. All tubes and flues are of Na- 
tional seamless steel. The boiler pressure carried is 
225 1Ь.. No feedwater heater was applied. The boiler 
is fed by two Chicago Type T injectors furnished by 
the Ohio Injector Company through Hancock check 
valves mounted on the right and left sides of the first 
shell course. 

Observation of the cab photographs shows an interest- 
ing and simple device provided to show the change in 
the indicated water level due to grade. This consists 
of a rectangular frame attached to the water columns on 
the right- and left-hand sides. The width of the open- 
ing is equal to the change in water level due to a change 
from an up-hil to a down-hill grade of 1% per cent. 
The wording cast on the top of the frame reads: "Water 
level on 1% per cent up-grade equal to two gages on 
level” and on the bottom of the frame “Water level on 
1% per cent down grade equal to two gages on level." 

Other boiler mountings and trimmings included are 
Franklin Butterfly No. 8A automatic fire door, T-Z 
boiler plugs, two Wilson close-clearance blow-off valves, 


Consolidated safety valves, Crosby steam gages, Renewo 
blower valves, Barco blower fittings, King sanders, 
Viloco bell ringer, Sunbeam No. 3 turbo headlight gen- 
erator, and Sunbeam 18-in. headlight mounted on a 
bracket attached to the upper deck in front of the 
smokebox. 


Foundation and Running Gear 


The frame structure is of the built-up type with cast- 
iron cylinders, cast-steel bumper and a cast-steel cradle. 
The driving wheels are 63 in. in diameter and the wheel 
base of each engine is 11 ft. The two-wheel engine truck 
is of the Commonwealth type with outside bearings, 
while the four-wheel trailer truck is of the Delta type. 
Axles for driving, engine truck and trailing truck are of 

'open-hearth carbon steel, annealed, furnished by the 
Standard Steel Works. Standard rolled steel wheels are 
used for the engine trucks and 42-in. cast-steel wheels 
for the trailing truck. Franklin grease cellars are fitted 
to the driving boxes. Connection between engine and 
tender is by means of a Unit-Safety drawbar used in 


SS 5 — ——— 103 Link Centers = = —— —-—- > 


Reverse Lever 


Jacket. Rod Pocket 
1 А 


W.B. Saddle Top 
Wearing Plate 


W.B.Bottom-— 


W.B. Crosstie Wearing 
^ Plate Seat W.8.Crosstie Wearing 


Plate Stop, 


- ———- —— - — р 


* 


ү] 
Т 


Left Side View 


— ENS. 
mesi Nie 


waist Bearer Crosstie | 
" 
/ 


Back View 


р 
55 Bet. Frames 


A section of the steam pipe to the rear engine is made a part of the waist bearer on the forward portion of the P. & 
W. V. articulated locomotive 
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connection with a Franklin radial buffer of the wedge 
type. 

A new and particularly interesting design has been 
worked out by the Baldwin Locomotive Works for the 
waist bearer between the front engine frame and the 
boiler. By reference to the drawing it will be noted that 
it is unique in that the middle portion of the central 
steam pipe is incorporated as a part of the casting itself. 
'The upper portion of the waist bearer was designed to 
meet unusual conditions of limited vertical space between 
the driving wheels and the boiler. 


Driving Gear and Controls 


All four cylinders are 23 in. in diameter with a stroke 


of 32 in. Valve gear is of the Walschaert type, operating , 


12-in. piston valves having a maximum travel of 6 in. 
Crank throw is 14746 in.; steam lap, 1946 in.; no ex- 
haust clearance; lead in full gear, 946 in., and cut-off in 
full gear 81.5 per cent. The power reverse gears are 
Baldwin, Type C, with Bethlehem reverse-gear interlock. 
The throttle is of the Glaenzer poppet valve type, located 
in the dome and inside connected. Garlock packing is 
used in the throttle-valve stuffing box. The dry pipe is 
9 in.-in diameter. 

Crossheads are of the Laird type with multiple-ledge 
guides. Paxton-Mitchel packing is used for the piston 
rods. Okadee cylinder and drain cocks are provided. 

Lubrication is furnished by two Nathan mechanical 
lubricators and a Detroit No. 22 Bullseye hydrostatic 
lubricator. 

The air-brake equipment was furnished by the West- 
inghouse Air Brake Company, being Schedule 6-ET 
with brake valves and fittings pedestal mounted, The 
two 8I5-in. cross-compound air compressors are mounted 
on the front of the smokebox. The equipment includes 
two enamelled main reservoirs 20% in. by 114 in. 


Tender and Auxiliary Locomotive 


The rectangular type tender which has a capacity for 
20,000 gal. of water and 20 tons of coal weighs 377,600 
Ib. loaded and is mounted on an open-bottom cast-steel 
tender frame furnished by the General Steel Castings 
Corporation. The six-wheel cast-steel tender trucks 
were also furnished by the General Steel Castings Cor- 
poration. The clasp type truck brakes and the tender 
body brake rigging were designed and furnished by the 
American Steel Foundries. The tender truck wheels 
are Standard rolled steel, those for the front truck being 
of 33 in. diameter and those for the rear truck of 36 in. 
diameter. The Symington journal boxes have Cottman 
basswood dust guards and dust-guard closures. | 

The tender coupler with 6-in, by 8-in. shank was fur- 
nished by the National Malleable & Steel Castings Com- 
pany and operates in conjunction with Farlow attach- 
ments and a Miner friction draft gear. 

The tank valves are of the Lunkenheimer wedge type, 
flanged, the water pipe line being fitted with Beckley 
strainers and Acme gaskets. 

A. Bethlehem auxiliary locomotive is mounted on the 
rear six-wheel tender truck and exerts a tractive force 
of 16,000 Ib. It is operated by a Bethlehem throttle and 
control valve, the steam pipe being fitted with a Lunken- 
heimer 3-in. shut-off valve and a check valve. Barco 
flexible joints are used in the piping between the loco- 
motive and tender and the steam pipes are insulated with 
Johns-Manville pipe covering. А Leslie automatic 
heater vent valve is provided and a Sarco No. 8 steam 
trap employed in the throttle-valve drain pipe. Parker 
compression fittings are used for the control-pipe con- 
nections. 
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Stress Distribution in 
Aluminum Connecting Rods 


(Continued from page 96) 


data indicate that when the locomotive was working at 
about 80 per cent of its rated tractive force the maximum 
measured stress in the shank section of the main rods 
was 7,900 Ib. per sq. in. The stresses in the main 
rods, however, were fairly uniform over the entire cross- 
section. One test indicated a slight tendency of the 
rod to bend toward the outside. The maximum mea- 
sured stress in the shank section of the rear intermediate 
rods was 6,800 Ib. per sq. in. This stress was developed 
when the locomotive was working at about 90 per cent 
of its rated tractive force. The stress on the inside faces 
of the rear intermediate rod was about 50 per cent 
higher than the stresses on the upper and lower edges 
of the rod, which indicated that the bending stresses 
were developed in the vertical plane of the rod. 

While the grease outlets in these rods are better 
located than those of the rods from the other Alton & 
Southern engine, No. 13, previously discussed, yet there 
would seem to be room for further improvement in the 
design of the crosshead end of the main rods. In gen- 
eral, the average measured stresses were higher than 
those computed, which is what might be expected in 
view of the laboratory tests described. From the stresses 
measured in the shanks of these rods and the concen- 
tration factors found in the laboratory tests, it is be- 
lieved that a fair estimate can be made at the maximum 
stresses occurring in the rod under service conditions. 
This has been done as shown in Table III in the case 
of the new design of rods for locomotive No. 13. 


rE _\ 


A RAIL-ROAD DRIVEN BY SAILS Z 


————— 


IS USED NEAR HULL,ENGLAND. 
DOES FOUR MILES IN EIGHT MINUTES. 


Further explanation furnished by the editor upon request 
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Sidelights on the Union 
Pacifice Streamline Trains" 


By A. Н. Fetters| 


ECENTLY a six car rail train, approximately 

equal in weight to 100 Cadillac cars, crossed the 
continent from Los Angeles to New York in 57 hours 
with a total fuel cost equal to that of one Cadillac making 
the same trip. To be more specific the main engine 
used $70 worth of fuel to make this 3,250-mile run. 
With 124 passengers aboard, the fuel cost per passenger 
carried is 60 cents as compared with $10 per passenger 
in the Cadillac. A fair approximation of the cost of 
fuel for a steam train of five cars and a locomotive would 
be around $375. While the Diesel engine on this train 
develops 900 hp., the average power factor for the trip 
was but 54 per cent. 

Having been a designer and builder of the steam loco- 
motive for over 40 years, and with 30 years experience 
with internal combustion rail motor cars, I cannot help 
but project this remarkable performance into the future, 
in imagination, and visualize the future of Diesel rail 
transportation. I believe its possibilities are very great 
in economy, speed, cleanliness, reliability, and utiliza- 
tion. 

Just 30 years ago the Union Pacific built a rail motor 
car propelled by a gasoline engine which was the fore- 
runner of the McKeen motor car industry. This was 
before the day of the electric drive, and mechanical trans- 
missions were used. 

Nearly 150 of these cars were built and successfully 
operated on many roads. Some of these early cars are 
still in operation with mileage records from one to two 
million miles. 

Then came the era of the gas-electric rail car with 
its greater flexibility of operation and demonstrated econ- 
omy over small steam trains in branch line operation. 

As early as 1926 your speaker went to Europe to in- 
vestigate the development of Diesel engines and trans- 
mission systems as applied to rail service, but, while 
many interesting projects were either being tried or sug- 
gested, two pertinent facts were apparent. First; that 
Europeans were mostly experimenting with hydraulic, 
pneumatic, and mechanical forms of transmission, and 
second; notwithstanding the advancement of Diesel en- 
gine design at that time by such builders as M. A. N. 
Krupp, Fiat, Burmeister & Wain, Sulzer, Beardsmore, 
there was no perfected and proved type of Diesel en- 
gine having the light weight, flexibility, reliability, and 
other necessary characteristics for light-weight, high- 
speed trains, either abroad or at home. 

Research in the fall of 1932 disclosed a more fertile 
field in this respect. Also a progressive railroad, for 
once, looked over, the fences of convention and convic- 
tion, into the garden-patch of other and newer indus- 
tries and, as a result of this research, in May, 1933, an 
order was placed with Pullman Car & Manufacturing 
Corporation for a three-car train featuring light-weight 
aluminum alloy construction, articulation, radical stream- 
lining and powered with a 600 hp. Winton distillate 
burning, spark-ignition engine, and capable of safe speeds 
of 90 to 110 m.p.h. 

7 * Extracts from a paper presented аё the Railway Club of Pittsburgh, 


Jan. 24, 1935. 
Т General Mechanical Engineer, Union Pacific System. 
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This first train was delivered in February, 1934, and 
after short break-in runs and a 13,000-mile tour of test 
and inspection, was placed on exhibition at the Century 
of Progress. It was also given a series of high speed 
acceleration and braking tests between Grand Island and 
Columbus, Nebraska. Quite recently, further tests have 
been conducted in regard to minor adjustments and 
resulting in further refinements of performance. The 
first train has thus been used as a traveling laboratory 
in order to work out and apply to the following high- 
speed trains, some details that could only be settled by 
actual experience in the same manner that new auto- 
mobile models are sometimes worked out on the proving 
grounds. 

While the balanced speed of this first train is about 
90 to 91 m.p.h., speeds of 110 m.p.h. have been recorded 
during routine test runs, with condition of grade and 
wind favorable. This three-car train has just been 
placed in revenue service between Kansas City and 
Salina, Kansas, making daily round trips of 374 miles. 
Its service weight is 98 tons. 

Last October, the second high-speed train was deliv- 
ered by the Pullman Car & Manufacturing Corporation. 
It consists of six cars, including the power car, one mail 
and baggage car, three Pullman sleepers of novel con- 
struction, and the rear buffet coach. 

It embraces the same general construction as the first 
train and weighs 210 tons serviced with fuel, water, etc., 
but excluding pay load. It is powered, however, with 
the Winton 900 hp. Diesel engine for propulsion and a 
Winton 120 hp. auxiliary Diesel engine which generates 
power for lighting, air conditioning, blower fans, battery 
charging, and other auxiliaries. After several tuning-up 
runs, this train was taken to Los Angeles and on October 
22, 1934, started its record-breaking coast-to-coast run 
of 56 hr. 55 min, 

Incidentally, this was not an attempt for a speed 
record, but was for the purpose of checking the pro- 
posed 39-hr. schedule from Los Angeles to Chicago, with 
a continuation to New York City over the New York 
Central on its Twentieth Century schedule of 18 hours. 
Had maximum speed been the object of the run, 50 hours 
appeared feasible. 

The best previous transcontinental run was 71 hours 
from San Francisco to New York in 1906 by the E. H. 
Harriman Special. The best through schedule at present 
is 77 hours. 

During the test run of the streamliner, fuel was taken 
en route at Salt Lake City, Cheyenne, Omaha, and Chi- 
cago. Through the use of a special electric pump, the 
fueling rate is 100 gallons per minute, so that fuel stops 
averaged from 4 to 6 minutes each. The fuel capacity 
is 800 gallons, and a total of 2,079 gallons of fuel oil 
was used for both main and auxiliary engines, train 
heating and cooking, the distance being 3,250 miles, and 
the fuel rate 1.56 miles per gallon. At 4 cents per gal- 
lon this is equivalent to a cost of 2.56 cents per mile. 

The highest recorded speed was 120 m.p.h. for a dis- 
tance of 3 miles, 108 m.p.h. for 18 miles, and 85 m.p.h. 
for the 506 miles between Cheyenne, Wyo., and Omaha, 
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Neb., on the Union Pacific, all of which are records for 
rail speed. The balanced speed of this six-car train is 
somewhat higher than for the three-car train, approxi- 
mately 95 m.p.h. 

Two additional high-speed trains each having nine 
revenue cars, and with increased horsepower, are now 
under construction for the Union Pacific at the Pull- 
man plant and when finished are intended for service, 
one between Chicago and Los Angeles and one between 
Chicago and San Francisco. The second, or six-car 
train, is intended for service between Chicago and Port- 
land, Oregon. Each of these runs is approximately 
2,300 miles in length. The schedules will be under 40 
hours. 


The Influence of Streamlining and Light Weight 


That, in brief, is the outline of the high-speed train 
project at present. Let us now review some reactions 
that have occurred on other railways and among the 
builders in the brief time since the Union Pacific trains 
were first announced. 

Proposals for light-weight, high-speed trains, using 
special forms of streamline steam locomotives, have ap- 
peared in print from the Baldwin Locomotive Works, 
American Locomotive Company, Lima Locomotive Com- 
pany, and the Bethlehem Steel Company. These pro- 
posals all include light weight streamline cars. There 
seems to be no difference of opinion on that end of it. 
Among the railways considering these steam proposals 
are the Milwaukee, which recently ordered two special 
high-speed steam locomotives from the American Loco- 
motive Company, the Baltimore & Ohio, which has re- 
cently finished a special high pressure steam locomotive 
for one of their announced high-speed, light weight 
streamline projects. 

In the Diesel field we find the Chicago, Burlington & 
Quincy three-car "Zephyr" following the Union Pacific 
train; the New Haven aluminum three-car train being 
built by Goodyear-Zeppelin Corporation; The Illinois 
Central, which has just placed an order with Pullman 
Car & Manufacturing Corporation for a five-car articu- 
lated streamlined train of 1,200 Diesel hp. for service be- 
tween Chicago and St. Louis; the Baltimore & Ohio, 
which will test out an 1,800 hp. Diesel-electric locomo- 
tive in high-speed train service, the Santa Fe, which is 
reported to have purchased a 3,600 hp. Diesel-electric 
locomotive for experimental service in pulling “The 
Chief," the Boston & Maine three-car train by the Edw. 
G. Budd Mfg. Company, powered with a Winton Diesel 
engine, and the Gulf, Mobile & Northern train by the 
American Car & Foundry Company. 


Streamlining 


Streamlining the exterior of fast moving vehicles to 
reduce power consumption due to air drag is not en- 
tirely a recent idea, though much of the art and results 
are rather recent. Thirty years ago your speaker assisted 
in designing the first McKeen rail motor car. The body 
of this car was streamlined to a marked extent even at 
that period and all subsequent McKeen cars were stream- 
lined. The coming of the wind tunnel and the aerody- 
namic laboratory has resulted in a vast amount of prac- 
tical knowledge in the art of streamlining of aircraft, 
much of which is applicable to our problem. However, 
there are certain fundamental differences in streamlining 
a plane, or dirigible in free flight, and a rail vehicle sub- 
ject at all times to the effect of ground air drag. Stream- 
lining the exterior of fast moving vehicles has recently 
been receiving serious attention in the automotive field, 
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as well as by railroads. There are a number of recent 
examples of streamline unit cars and trains, both here 
and abroad, and wherever it has been scientifically ap- 
plied it has resulted in satisfaction power reduction at 
high speeds or has permitted higher speeds with equal 
power. The application of streamlining is of primary 
importance when applied to cases where the power sup- 
ply must be limited, as in oil electric practice. Re- 
duction of air drag, through careful attention to stream- 
lining, was given extended research in connection with 
designing the exterior shapes of the Union Pacific high 
speed trains. They were, in a sense, born in the wind 
tunnel. Preliminary scale models of the first train were 
tested in the University of Michigan, Ann Arbor, wind 
tunnel under a competent staff. Much of the work was 
done at 80- or 90-mile air speed in order to secure data 
corresponding to running speeds. As the tests progressed 
it was found necessary to reject some preliminary work 
as assumptions that applied to testing aircraft models 
were found to need revision where ratio of length to 
cross section, the element of ground drag and other ele- 
ments relative to the train model, were somewhat dif- 
ferent from aeronautical work. The work consisted of 
a series of approximations and occupied several months 
of intensive research. After all suggested practical re- 
finements in the model had been made, final measure- 
ment of the drag in the wind tunnel, and applied to the 
proposed train, indicated that the train, traveling at 90 
m.p.h., would have a total wind drag of approximately 
970 1b., therefore requiring 233 rail hp. or 550 b. hp. to 
take care of the wind factor alone. All mechanical re- 
sistances, due to journals, flange, rolling, etc., were esti- 
mated by the best available formulas, at approximately 
900 Ib. at 90 m.p.h. The total calculated resistance was, 
therefore, approximately 1,870 Ib. at 90 m.p.h., which. 
calls for 450 rail hp. or 560 b. hp. These figures have 
since been closely verified in a series of road tests where 
electrical output readings were recorded in various runs 
for several days, while air brake stopping tests were also 
being recorded. As the maximum engine output is 660 
b. hp., of which approximately 600 hp. was available at 
the generator, the balancing speed is approximately 91 
m.p.h. The specification called for a balancing speed 
of 90 m.p.h. 


Air Brake Problems 


The problem of arresting 54,000,000 ft.-Ib. of energy 
on the three-car train or 120,000,000 ft-Ib. of energy on 
the six-car train at 90 m.p.h. in the space of 40 seconds, 
or about half a mile, brings us to the braking require- 
ments of these high-speed trains. To meet the require- 
ments of making stops from speeds of 90 and even 100 
m.p.h. within standard distances, it was necessary to 
develop an entirely new braking system, which has been 
successfully accomplished by the New York Air Brake 
Company. The action of the air brake at these higher 
speeds had not been explored and was largely a matter 
of conjecture. Heretofore, uniform brake retardation 
was not possible due to the fact that the coefficient of 
friction between brake shoe and wheel varies widely 
with speed and unit pressure, decreasing rapidly at the 
higher speeds where it is most needed. While this co- 
efficient may be as high as 25 per cent at very low 
speeds, it fades out to probably 5 per cent or 6 per cent 
at 100 m.h.p. While very high percentages of braking 
power are safe at the higher speeds, they would become 
dangerous as speed decreased and the coefficient of fric- 
tion between shoe and wheel gradually increased. A 
point would be reached where the wheels would lock. 
It would not be safe to trust the judgment of the engine- 
men to graduate the cylinder pressure down as speed 
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fell off. In this new brake, in either service or emer- 
gency, a very high initial braking percentage is used. 
The brake cylinder pressure is then automatically con- 
trolled, in proportion to speed, by means of a very simple 
retardation control principle, incorporated in an instru- 
ment called a decelekron. This instrument consists es- 
sentially of a sliding weight of about 100 Ib., sensitively 
mounted on ball bearing rollers, and arranged to move 
in the line of motion of the train. It is suitably re- 
strained from initial motion by a calibrated spring and 
air piston. This weight, acting through suitable leverage 
to a pneumatic valve, controls the brake cylinder pres- 
sure accurately in proportion to the retarding effect. If 
retardation exceeds the safe degree, the sliding weight 
automatically reduces the braking effect. This reduction 
continues until, just before rest, there is just enough air 
in brake cylinders to stop the train without lurch or jar. 
In recent road tests with the first train this brake made 
service stops from 90 m.p.h. in 2745 ft. This compares 
with a service stop of 2,500 to 3,000 ft. with the usual 
steam train brake made from a speed of 60 m.p.h. If 
we square these speeds for the comparative energy effect 
of the two trains, the effectiveness of the new brake 
can be appreciated. 

The air brake described is a complete departure from 
conventional practice, both in its air circuit, and in the 
design of the valves and parts. The pneumatic feature 
is based on a two-pipe circuit, consisting of a super- 
visory line and a control line. The supervisory line 
distributes air to the reservoir under each car and 
charges to maximum pressure at all times. In conven- 
tional brakes the reservoirs cannot be charged during 
brake application. The purpose of the control line is to 
apply or release brakes by admitting air to the pneumatic 
relay valve under each car, this valve controlling com- 
munication between each brake cylinder and its adjacent 
reservoir, or, from the cylinder to the atmosphere. This 
control line passes from the engineman’s brake valve 
through the decelekron valve, to each relay valve. This 
briefly describes the pneumatic action. Parallel to this 
pneumatic circuit lies an electrical circuit which operates 
a magnetic control feature in each pneumatic relay valve. 
This not only synchronizes but accelerates all brake 
applications and releases. The result is a brake of ex- 
ceptionally quick and sensitive response, and with it a 
retardation rate of as high as 3 to 314 m.p.h. per second 
is possible. 


Conclusions 


Earlier reference was made to the future developments 
of the Diesel engine in rail transportation. In concluding 
this paper attention is directed to one factor now existing 
that will retard more rapid progress, viz. that in order 
to cross the continent, as illustrated, with only $70.00 
worth of fuel it was necessary to make a large invest- 
ment in the total power plant, consisting of the Diesel 
engine and the electrical transmission system. The 
electric transmission is only 80 per cent efficient at the 
best power output and the losses may run up to 40 per 
cent or 50 per cent at times. While the manufacturers 
have supplied a substantial Diesel engine weighing 20 
lb. per b. hp., it is necessary to add 42 Ib. per b. hp. for 
electrical equipment to transmit the engine power to the 
wheels. Until the manufacturers of electrical equipment 
can improve power efficiencies and decrease the weight 
of electrical equipment the Diesel engine will remain 
under a handicap to which it is not entitled. While the 
possibilities are remote at this time, some substitute for 
the electric drive may be ultimately devised. That is a 
problem that should be receiving the consideration of 
those principally involved. 
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High-Power 
Hand Brake 


N improved vertical-wheel hand brake, known as 
the Equipco high-power hand brake, has recently 
been developed and placed on the market by the Equip- 
ment Specialties Company, 310 South Michigan Avenue, 
Chicago. This brake is designed to overcome certain 
defects and weaknesses which have developed in this 
particular type of hand brake and to meet the full 
requirements of modern operating conditions from 
the point of view of safety, effectiveness and effici- 
ency. Particular features of the new brake include 
adequate power for one-hand operation; quick take-up 
of chain slack; safety release lever operation towards, 
rather than away from, the brakeman; helical winding 
drum which keeps the brake chain in correct alignment ; 
a housing which is easily removable for the inspection 
or replacement of parts; standard gear teeth in cast 
steel gears; and selt-lubrication. ‹ 
The vertical-wheel type of hand-brake construction 
usually involves the more-or-less permanent enclosure of 
working parts of the brake in a pressed steel back plate 
and front cover, riveted together and this assembly riv- 
eted, in turn, to the car structure with four large rivets, 
the latter further holding the back plate and cover to- 
gether. In order to inspect this brake mechanism or 
make a replacement it is usually necessary to switch the 
car to the repair track, cut the four rivets holding the 
brake to the car, remove the brake unit, cut four or more 
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Front housing removed to show the rugged casting frame 
and brake mechanism 


housing rivets and completely dismantle the brake. Like 
any other mechanism, it should be possible to inspect 
hand-brake mechanism periodically and make minor re- 
placements, if necessary, without taking the brake off 
the car. ' А 

The improved Equipco brake parts, including the 
pinion, gear, axle, pawl, pawl trip, chain pin, etc., are 
carried in a rugged cast frame, with a removable pressed 
steel housing, the latter being used only for protecting 
the mechanism from the weather and keeping ice, snow 
and cinders out. The front housing is easily removed by 
the cutting of two small rivets, after which it can be 
readily removed, as shown in one of the illustrations. 

The gear and pinion in the Equipco brake are provided 
with standard gear teeth which afford a full contact and 
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avoid the end thrust common to tapered teeth. Another 
important improvement is the use of a helical winding 
drum which lines up the winding path of the drum with 
the angularity assumed by the brake chain and end rod 
as the bell crank is swung outwardly when setting the 
hand brake. This eliminates overstress and strain in the 
chain links, which is considerable when a chain is being 
pulled up at an angle to the car end while being wound 
on a single (vertical) plane winding drum. The Equipco 
helical winding drum tends to reduce friction and elimi- 
nate possibility of breaking chains, an important safety 
feature. 

The Equipco power hand brake can be set or released 
with one hand, which allows the operator to hold on to 


The Equipco high-power hand brake 


the ladder or roof-grab iron with the other hand. One 
spin of the brake wheel is sufficient to take up all slack 
chain, and the wheel spins freely, the construction of the 
ratchet mechanism being such that there is no drag nor 
oscillation of the lever while setting the brake. In re- 
leasing the brake, the release lever is pulled towards 
instead of being pushed from the brakeman, which also 
contributes to safety. After the brake releases, the release 
lever stops in a substantially vertical position, providing 
a safe natural grab handle for the brakeman's right 
hand. At the time the brake releases, therefore, the 
brakeman is standing on a firm footing and holds the 
car structure with his left hand while the fixed release 
lever is grasped with his right hand. 

The Equipco hand brake is unusually light in weight 
for the power developed, the weight saving being effected 
without sacrifice of essential strength or rigidity. The 
brake is bronze-bushed at all important points and the 
gear hub is provided with a grease pocket which is filled 
with graphite grease, thus assuring self-lubrication for a 
considerable period of time. The Equipco hand brake 
is also manufactured in the horizontal wheel type for all 
kinds of freight cars and in drop-type brakes for flat 
cars and drop-end gondolas. 
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Pitting of Stainless Steel 
In Naval Applications 


URING recent months rumors have been circu- 
lated concerning failures of stainless steels in 
warships of the U. S. Navy. As is the case many times 
in engineering experience where applications of new ma- 
terials are involved conditions unknown and difficult to 
foresee enter into a problem and bring about undesired 
results. Railroad mechanical men have an interest in 
stainless steels and because of the possibility that er- 
roneous conclusions may be drawn as a result of these 
failures in naval service unless the facts surrounding 
them are known it is believed that readers of the Rail- 
way Mechanical Engineer will welcome a reference to 
an editorial appearing in the current issue of Metal 
Progress (the monthly magazine of the American So- 
ciety for Metals) entitled “Pitting of 18-8 in Two Naval 
Applications” portions of which are quoted herewith: 

“The Bureau of Construction and Repair, U. S. Navy, 
has been interested in corrosion resisting steels ever 
since their commercial production. Consequently the 
Navy has put an important tonnage of strip and sheet 
analyzing 18 per cent chromium, 8 per cent nickel (the 
so-called 18-8) into deck houses, floors, hatch covers, 
and a variety of other structures exposed to atmospheric 
corrosion in port and to dashing spray or water in a 
seaway. In these places the metal has served excellently, 
and the Navy has no intention of avoiding such uses in 
the future. The same may also be said of some other 
applications of corrosion resistant steel where the metal 
is submerged almost continuously. 

“These satisfactory results encouraged the naval con- 
structors to put corrosion resisting steel into two ap- 
plications in which unfortunately it did not stand up— 
namely, gasoline stowage tanks and fire lines. Let us 
examine the circumstances surrounding such failures. 

“Salt water is pumped into the bottom of the tanks 
so the gasoline can be drawn off under hydraulic pres- 
sure at all times; consequently the stowage tanks con- 
tain variable quantities of gasoline, doped with tetra- 
ethyl lead and ethylene dibromide, and sea water more 
or less fouled with marine organisms or diluted sew- 
age. Tanks on the first aircraft carriers had been made 
of galvanized steel plate, welded, with welds tinned— 
a reasonably satisfactory construction. On the newer 
ships the tanks were to be built into the hull in quite 
inaccessible locations, and the use of 18-8 promised abso- 
lute immunity from leakage (most dangerous in confined 
spaces aboard ship!) for the entire life of the hull. 

“The second unsatisfactory experience was with fire 
lines of thin-walled seamless tubing, installed on the 
latest 10.000-ton cruisers. 

“Tn both situations the stainless steel failed by pitting 
in as short a time as six months! These two are the 
applications which have given all the trouble, which are 
being removed from existing ships, and which will not 
be resumed until the cause is definitely known and 
cured. Trouble by pitting apparently exists only 
in stagnant sea or harbor water, and there is not the 
least cause for worry about a multitude of applications in 
dozens of industries where chloride ions, stagnant solu- 
tions, and foul deposits are not encountered. 

"While the cause and cure of pitting in stagnant 
sea water has not yet been discovered, the search is 
vigorous enough to warrant success. If chloride solu- 
tions are handled in high chromium steels they should 
be kept neutral, entirely free from ferric chloride, in 
continuous circulation, and free from organic or inor- 
ganic solids. Periodic cleaning is also quite desirable. 
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EDITORIALS 


Mechanical Associations 
Conventions 


As a result of conferences held in Chicago last Sep- 
tember, eight of the railway mechanical associations 
decided tentatively to hold full membership meetings 
early in May of this year, with a common exhibit of 
railway equipment and supplies. Four of the associa- 
tions planned to hold individual, but simultaneous, 
meetings on Thursday, Friday and Saturday, May 2-4, 
and the other four were scheduled to hold similar meet- 
ings on Monday, Tuesday and Wednesday of the week 
following. 

While business conditions in general have improved 
somewhat during the fall and winter, there is still 
much uncertainty about the future, and this with in- 
creased wage and material costs, has prevented the 
mechanical departments of the railroads from rebuild- 
ing their forces and resuming their activities to the 
extent which had been anticipated. It had been ex- 
pected also that the Administration would insist that 
Congress promptly attent to the transportation problem 
and enact legislation which would remove unfair handi- 
caps from the railroads in competing with other types 
of carriers. Incidentally, the Association of Amer- 
ican Railroads, which succeeded the American Railway 
Association, has had a busy time organizing its staff 
and activities to meet the pressing demands which are 
being made upon it. For these and other reasons no 
decision has as yet been made by the Association of 
American Railroads, or its Mechanical Division, as to 
whether or not the eight mechanical associations men- 
tioned above should meet according to the proposed 
schedule. 

Even if such permission were granted at the present 
time, it is doubtful whether most of them could ar- 
range programs and set in motion the machinery neces- 
sary to insure successful meetings at so early a date. 
As a matter of fact, because of the uncertainty, most 
of the associations have made little, if any, effort to 
arrange programs for such meetings. In some instances, 
also, the official personnel of the associations has been 
hard hit by losses incurred during the years in which 
they have not functioned, and it will be a considerable 
task to reorganize them and rebuild the membership 
so that they can function to real advantage. 

These mechanical associations have made a large 
contribution in the past in strengthening the mechan- 
ical department and increasing its efficiency. There 
is a question as to whether, from the standpoint of 
morale, it might not have been better to encourage 
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them to continue their functions and hold more meet- 
ings during the depression period. It will be a dis- 
tinct loss if they are allowed to remain dormant and 
fade out of the picture. 

In former days, when the promotion and welfare of 
these organizations depended upon individual initiative 
on the part of the railroad officers and supervisors, they 
managed to face all sorts of difficulties with courage 
and aggressiveness. Since the major mechanical asso- 
ciations have been absorbed by the Mechanical Division 
of the American Railway Association, and the other 
mechanical associations have come under its general 
direction, they have suffered a distinct loss in aggres- 
sive leadership, although this may be due partially to 
the unfavorable economic conditions through which we 
have been passing. 

It is to be hoped that the new Association of Amer- 
ican Railroads will recognize the importance and value 
of these associations and will encourage them to de- 
velop strong and virile programs, and to attract into 
their membership the outstanding men in the mechan- 
ical department. Under such circumstances these or- 
ganizations could continue the splendid work that they 
did in earlier days and should, indeed, make their ef- 
forts even more effective. 


Smoke 
Abatement 


It is reported that a railroad smoke association has been 
formed at Scranton, Pa. This followed a survey of air 
pollution in that community, which was commented 
upon in the Railway Mechanical Engineer for Novem- 
ber, 1934, page 403. Presumably it will be conducted 
along lines somewhat similar to those followed in Hud- 
son County, N. J., where an unusual record in smoke 
abatement has been made with the co-operation of a 
Railroad Smoke Association, which was organized 
shortly after the Smoke Regulation Department was es- 
tablished in that county four years ago. 

The railroads have actively co-operated in smoke 
abatement programs in a number of cities, although in 
some instances activities in recent years have not been 
as marked as they were prior to the depression. In 
Chicago a Railroad Smoke Abatement Board includes 
railroad officers, representatives of the brotherhoods 
and smoke inspectors employed by the railroads. It 
meets semi-monthly to consider railroad violations and 
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recommend discipline or other remedial measures. A 
report of a C. W. A. smoke abatement investigation 
made in that city during the past winter, indicated 
“remarkable progress in railroad smoke abatement, re- 
sulting from continuous effort over a period of years.” 

The Smoke Abatement Committee of the City of St. 
Louis has a railroad section which has functioned 
for many years. It meets once a month and has a large 
attendance of engineers and firemen; 166 were regis- 
tered at the January meeting. 

In Cincinnati all railroad smoke problems are han- 
dled by the Cincinnati Superintendents Committee, a 
fuel supervisor having direct charge of the activities. 

In Pittsburgh the railroads employ a number of 
smoke inspectors, who make their reports in duplicate, 
one going to the railroad and the other to the smoke 
department of the city. Excellent results are said to be 
secured there in railroad smoke control. 

There may be active railroad smoke movements in 
other cities and we shall appreciate information from 
our readers about any of them that may have been 
overlooked in this brief resumé. The elimination of 
railroad smoke means much in making friends for the 
railroads and in reduction of expense because of more 
efficient use of fuel. 


What About Diesel 
Locomotive Maintenance? 


The adaptation of Diesel power to rail service has 
introduced a variety of problems that are new to rail- 
road men, the greater part of whose experience has 
been with steam power, and, because this new form of 
motive power involves an unknown element, many men 
are somewhat in doubt as to what should be done to 
assure its successful operation. 

Mechanical men are naturally vitally concerned with 
the cost of operation of motive power and, with the 
introduction of Diesels, the question of the comparative 
cost of steam and oil-electric operation has been one of 
major importance. Those familiar with steam opera- 
tion feel confident in discussing the costs of steam 
power because of long experience with it, but when the 
Diesel-electric is brought into the picture the confidence 
of experience is lacking and many apparently have a 
feeling that they are dealing with some mysterious 
problem that is difficult of solution. Possibly an anal- 
ysis will help to clarify it. 

So far the Diesel engine has been in use in two gen- 
eral classes of railroad service—the light high-speed 
passenger trains and the heavy slow-speed switching 
locomotives. In any approach to the question of oper- 
ating costs these two classes of service must be looked 
upon as separate and distinct. In the high-speed serv- 
ice the use of Diesel power is still in the initial stage 
and can not be discussed with the same degree of 
understanding as is the case with switching service, 
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where the number of installations and the total number 
of service hours are considerably greater. 

Diesel-electric motive power lays claim to several 
advantages over steam: greater availability for service; 
lower fuel costs, together with more efficient utilization 
of fuel; reduction in the cost of facilities required for 
servicing, and lower maintenance costs. It is handi- 
capped by a distinct disadvantage in the form of con- 
siderably higher first cost and high fixed charges. 

There seem to be no great differences of opinion 
among railroad men experienced in Diesel switching 
operation on the question of availability for service. 
Here the oil-electric has an average availability of 
about 88 per cent, as compared with 51 per cent for 
steam. As to fuel costs, a 600-hp. oil-electric switcher 
will operate on one-third the expenditure for fuel re- 
quired for a steam switcher of similar service capabili- 
ties. But—and here enters the first of the unknown 
factors—who knows what the price of Diesel fuel will 
be as its consumption increases? 

A reduction in the cost of servicing facilities can be 
taken advantage of as the number of Diesel installations 
increases and as this takes placé the railrgads will be 
faced with an increasing amount of unused steam serv- 
icing capacity, for as long as steam and Diesels operate 
together the steam facilities must be maintained. 

Finally, there comes the question of maintenance— 
the real point of contention. Those experienced in 
steam operation feel that they know what their main- 
tenance costs are. They know that more money is 
spent for steam locomotive repairs than for any other 
single account in railroad operation. More than that 
they know from experience what to do to cut those 
costs—install modern power, together with modern 
servicing and repair facilities. But what about the 
Diesel? Here they are faced with something about 
which they know very little and, what is more impor- 
tant, there seems to be no avenue of approach to the 
problem except future experience. It is true that we 
have had years of experience with Diesels in marine 
and stationary service. But in these two services en- 
gine speeds and conditions of operation can not be 
compared to railway service, so the answer is not to 
be found in that direction. 

The maintenance problem of a Diesel-electric loco- 
motive is readily divided into three distinct parts—the 
mechanical and the electrical equipment maintenance, 
with both of which the railroads have had years of ex- 
perience, and the Diesel engine maintenance, which is 
really the only unknown factor. In switching service 
Diesel engines are working most of the time at from 
10 to 20 per cent of their rated horsepower, as com- 
pared with 70 to 80 per cent in high-speed passenger- 
train service and this fact will naturally have some 
influence—to what extent is unknown—on the cost of 
engine maintenance. Eight years of Diesel-electric 
switching experience have, however, given us some cost 
figures to play with—figures which indicate that the 
repair costs on 300- to 400-hp. locomotives will range 
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from $0.62 to $1.38 an hour and on the 600-hp. loco- 
motives, from $1.15 to $2.23 an hour. These costs 
include mechanical, electrical and Diesel-engine main- 
tenance probably in the proportion of about 48 per cent 
for the Diesel engine, 24 per cent for electrical equip- 
ment and 28 per cent for mechanical equipment. 

What of these costs as compared with steam? At an 
average of $1.09 an hour for the repair costs of approx- 
imately seventy 300- and 600-hp. locomotives and an 
average switching speed of 6 m.p.h., the cost to be com- 
pared with steam is 18 cents a mile. Is this cost high 
in view of 88 per cent availability for the Diesel as 
compared with 51 per cent for steam? This compari- 
son is one of switching service only. 

Any extension of these comparisons into the realm 
of road service immediately injects the unknown fac- 
tors of the influence of the increase in locomotive 
horsepower, or the increase in load factor on these 
maintenance costs. Furthermore, any comparison of 
steam and Diesel in road service must be made on the 
basis of equal horsepower capacity. 


Take the Publie 
Into Your Confidenee 


Streamlining! Diesels! High Speed! These are the 
things which have served more than anything else in 
the past year to stir up the imagination of the public 
and re-create an interest in railroads. There are many 
in the railroad industry who have lost faith in the 
future of that industry without realizing that the public, 
upon whom the railroads must rely for success, is still 
intensely interested in what is going on. This can not 
be denied when one looks back on the acclaim that 
was accorded the Burlington "Zephyr" when it was 
first introduced and upon the fact that thousands were 
sufficiently interested in the transcontinental run of the 
Union Pacific train to line the tracks almost from 
coast to coast and wait for hours to get a glimpse of 
this new thing in railroading as it sped by on its way 
to a new record. You, as a railroad man, may say 
that this was because these were new developments; 
that the public is not interested in railroads except 
when they do something spectacular. You may even 
go so far as to say that the day of the old steam loco- 
motive is all done and that the future points to a new 
form of power which will make obsolete all that we now 
have. Those who have spent at least 20 years of their 
lives around a railroad will recall the period when 
it was predicted that electrification would supplant 
steam power but we can now review history and see 
that electrification was an important step in the march 
of progress and that it has found its place and filled 
a definite specialized need in railroad operation, but 
that it is not a panacea for the solution of all the oper- 
ating problems of all the railways. 

Not long ago the Lackawanna exhibited one of its 
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new modern steam locomotives at points along its line 
and the public turned out in numbers to view this 
latest example of the builder's art. During the week 
after Christmas the New York Central ran the stream- 
lined "Commodore Vanderbilt" into the Grand Central 
Terminal just to see if the public was still interested 
in a steam locomotive. Were they? The answer is 
recorded in the fact that upon two of the coldest days 
New York had in the month of December 47,000 
persons were interested enough to visit the exhibit; 
29,000 of them were interested enough to walk through 
the cab and ask questions about the many devices that 
are used to control speed with safety. 

There have been enough incidents of this kind during 
the past year to convince the railroad man that the 
public is interested in his business and that if he will 
renew his faith in the future of the industry and strive 
to give people what they want they will reciprocate 
with their patronage. If the railroads can be criticized 
for any one thing it is that they have kept hidden from 
the public the things people want to see. Now they 
have had a taste of the popular acclaim which comes 
as a result of a job well done in developing some- 
thing new plus a bit of showmanship in presenting it. 
This may be an appropriate time to ask whether the 
automobile industry has profited by taking the public 
behind the scenes and making it easy for people to 
see what makes the wheels go 'round. How many 
railroad men have gone to an automobile plant and 
asked permission to see how their favorite car js made? 
Were they told that it was against the rules or that 
they would have to have a letter from some officer 
of the company in order to get in? No. They were 
probably given a courteous, intelligent guide who did 
his best to make the visitor feel that he was looked 
upon as a valued customer. 

Now that railroad men know that the public is in- 
terested in railroads it may not be out of place to 
mention that it might be worth while to take a lesson 
from the automotive industry and take the public in 
behind the scenes of railroading—the enginehouse and 
the shop—and show them the scrupulous care that is 
taken to make sure that tlie modern locomotive is the 
safest thing on wheels behind which to ride. 


NEW BOOKS 


HANDBOOK OF INDUSTRIAL Fasrics. By George B. 
Haven, Massachusetts Institute of Technology. Pub- 
lished by Wellington Sears Company, New York. 
538 pages, 5% in. by 8 in., illustrated. Bound in 
leather. Price, $2. 

A large amount of condensed data has been assembled 
in this book of six chapters and 52 tables. The book 
takes up raw materials, manufacturing processes and 
uses of various cotton and mechanical fabrics. Other 
sections cover specifications, laboratory practices, defi- 
nitions and bibliography and closes with a complete. 
index. 
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With the 


Car Foremen and Inspectors 


Freight-Car Reconditioning 
On the Illinois Central 


XTENSIVE freight-car repair and reconditioning 

work was carried on by the Illinois Central dur- 
ing 1934, the work being done largely between the 
months of April and October and financed by loans from 
the Public Works Administration. A total of 12,645 
cars were repaired, by far a great majority of the repair 
work being concentrated in well-equipped shops at three 
major points as follows: Centralia, Ill., 3,201 cars; Non- 
connah (Memphis), Tenn., 4,518 cars; McComb, Miss., 
3,532 cars. Most of the box-car work was concentrated 
at McComb, where a repair shop organization, labor- 
saving equipment and material-delivery system were pro- 
vided to handle this work on a highly efficient basis. 
The repair shop at Nonconnah, also fully organized and 
equipped, handled a considerable number of box cars, 
but specialized on composite gondolas and stock cars. 
Steel hopper-car work was concentrated at Centralia, 
where an efficient organization and necessary special 
facilities were provided for making repairs to steel cars. 
'This shop, however, also turned out 1,518 composite 
gondolas and 713 automobile box cars, some of which 
were equipped with a mechanical loading device. 

'The general method of handling heavy car repairs on 
the Illinois Central is well illustrated by the procedure at 
the Centralia shops. At this point, a car-repair shed, 
88 ft. wide by 500 ft. long, is located in a general north- 
and-south direction, being served by the customary ma- 
chine shop, blacksmith shop, paint shop, tool room, air- 
brake room, wood mill and stores department, these va- 
rious facilities being located as shown in the drawing. 
The car shed, itself, contains four tracks, namely, No. 
5 to No. 8, inclusive, on which various classes of repair 
work are segregated. Just south of the car shed is a 
stationary bridge-type crane served by an electric mono- 
rail hoist which has cross movement over two tracks 
and proves a great labor saver in handling car sides, 
sills, truck bolsters, and other heavy parts. 


Concentration of heavy freight- 
car repairs at the major points 
makes possible the installation 
of adequate facilities for sys- 
tematically handling the work 


The car shed, which is open on the sides and ends, 
is well lighted and equipped with ample air and acetylene 
gas connections. Pneumatic jacks are provided for use 
in removing and reapplying car trucks, draft gears and 
other heavy parts, Modern low-pressure rivet heating 
forges are installed. One of the greatest single labor- 
saving devices in the shop is the Hanna pinchbug riveter, 
illustrated, which not only saves time and labor in driv- 
ing rivets but holds the sheets firmly together during the 
riveting operation and drives a tighter rivet than can 
be done by hand. Moreover, considerable “set-up” time, 
required with hand riveting, is saved, since the steel 
sheets are automatically held together under heavy pres- 
sure during the riveting operation. 

In repairing solid-bottom gondolas, Illinois Central 
series No. 107,000 to 108,499, at Centralia, the cars 
are brought to the stripping Track 12, the wood being 
removed first. The cars move up to the metal position, 
where all defective metal parts are removed by the use 
of the acetylene torch and rivet busters. The capacity 
of this track is about 25 cars. After cars are stripped, 
they are moved northward and switched back to Track 6, 
along which they move into the car shed. 

The work on these cars is done in orderly sequence as 
the cars move through the shop, as follows: Operation 1, 
car cleaned and dope removed from journal boxes; 


- 


General view from the east end of the Illinois Central freight-car shops at Nonconnah (Memphis), Tenn. 
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Various operations in the repair of freight cars at Nonconnah shops: 
ing cars; (b) air cylinders used in jacking cars—draft gear application plunger in center foreground; (c) straightening 
bolstet and -transom plate; (d) welding worn side frame bearing surfaces; (e) arrangement of three chain falls for 
dismantling and reassembling truck bolsters and side frames; (f) 25-ft. gib crane with a !;-ton electric hoist; (g) 
Bradley hammer used in straightening angle iron; (h) finished box cars; (i) typical stock car ready for service 
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(a) McCormick-Deering tractor used in mov- 
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General arrangement of Illinois Central freight-car repair facilities at Nonconnah 


Operation 2, car jacked and trucks moved back to fa- 
cilitate the application of body bolsters and draft lugs, 
necessary welding and straightening of the center sill 
performed; Operation 3, all underírame parts fitted up 
and assembled (‘‘No-ox-id filler red" applied to metal 
contact points before fitting up) ; Operation 4, all super- 
structure parts fitted up and assembled; Operations 5 
and 6, holes reamed and fitting up completed ; Operation 
7, underírame riveted, using both air hammers and the 
pinchbug riveter; Operation 8, superstructure riveted 
and nail ties applied to underframe, one coat of car 
cement applied ; Operation 9, car jacked, trucks removed 
and thoroughly overhauled, paper applied to the top of 
metal parts of the underframe, draít gear applied, all 
loose rivets renewed, brake cylinder and piping applied ; 
Operation 10, decking applied and air brakes tested; 
Operation 11, decking nailed and siding placed on the 
car ; Operation 12, siding bolted ; Operation 13, couplers 
and safety appliances applied and the car thoroughly in- 
spected; Operation 14, car painted. 

After the car leaves the last position, it moves down 
approximately 20 car lengths and is given a second coat- 
ing of paint, then being switched north on Track 3 
where it is stenciled, ready for weighing and movement 
to the transportation yard. 

Fourteen positions are also required in the repairing 
of the I. C. No. 161,000 series automobile box cars at 
Centralia, these cars being thoroughly overhauled, new 
siding and floors applied, doors widened, roof removed, 
rechecked, repaired and relaid. In the repair operation, 
the cars move to the auxiliary stripping track south of 
the shop where all wood is removed. The cars are 
switched northward and enter the north end of the shop 


Car Shop, Bolt Shed, 
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оп Track 8. On this track, which is a stub track north 
of the car shed, all electric welding which would in any 
way interfere with the progressive movement of the 
cars is performed. After this is done, the cars are 
backed out of this track and placed on Track 7 where 
the various repair operations are completed. 

Illinois Central steel hopper cars received at Cen- 
tralia for heavy repairs are switched to Track 4 where 
all necessary stripping and repair work is done. Sub- 
sequent work on these cars is conducted by the pro- 
gressive method at 11 positions, as follows: Operation 
l, cars cleaned of rust, journal-box packing removed; 
Operation 2, cars stripped and defective parts sent to 
the blacksmith or reclamation shop for necessary re- 
conditioning ; Operation 3, parts assembled ; Operation 4, 
holes reamed ; Operation Р necessary straightening and 
welding done ; Operation 6, draft lugs riveted ; Operation 
7, all other parts riveted; Operation 8, trucks thor- 
oughly overhauled and draft gear applied; Operation 9, 
air brakes cleaned, tested, and necessary piping renewed ; 
Operation 10, couplers applied and dump doors adjusted ; 
Operation 11, car painted. 

Cars repaired at Centralia shops move off Tracks 4, 
6 and 7 in a southward direction, finally meeting at X, 
this arrangement permitting the day's run of cars to be 
taken care of without using a switch engine. After the 
cars are painted they are moved back through Track 3 
as previously stated. The delivery of the material is 
handled by the stores department on orders from the 
mechanical department by the use of gasoline tractors 
and a side-car motorcycle. 

The car-repair shed at Nonconnah is 176 ft. wide by 
1,140 ft. long, of the open side and end type, being pro- 
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vided with 8 standard-gage tracks for the accommoda- 
tion of cars undergoing repairs and 4 intermediate 
tracks to serve for the delivery of material. The usual 
shop facilities are provided in conjunction with this car- 
repair shed. Cars are moved about the shop by means 
of a McCormick gasoline tractor shown in one of the 
illustrations. Portable air cylinders are used in jacking 
cars and a cylinder set between the tracks beneath the 
shop floor serves for removing and especially re-applying 
draft gears much more easily and safely than can be 
done by hand alone. The stroke of the air cylinder for 
applying draft gears is 8 in. The stroke for use in 
jacking the cars is 14 to 16 in. The cars are jacked 
up, one end at a time, all the way, but, as a safety pre- 
caution, two drops are employed coming down, using 
blocks on the side bearings. 

Another illustration shows the three chain falls used 
in assembling or disassembling trucks, bolsters and side 
frames with a minimum of hand labor and with little 
danger of marring the journals. The method of using 
a 50-ton Duff jack in straightening transom plates is 
shown in one of the illustrations. 

Still another labor-saving device in the shop is the 
gib crane, illustrated, which is of light but strong con- 
struction and equipped with a 14-ton electric hoist which 
greatly facilitates handling all sorts of heavy materials. 
One of the most extensive uses for this device in con- 
nection with gondola car work is in the application of 
the drop doors. This crane, with a 25-ft. swinging boom, 
covers the entire car and serves two tracks. 

An effective method of straightening angle iron and 
similar sections has been developed, using a Bradley 
hammer installed under a suitable protective canopy 
outside the car shed. This hammer is equipped with 
electric-motor V-belt drive and can be used for 
straightening angle irons and steel shapes without 
heating. 

The shop is equipped with oxygen and acetylene gas 
for the various cutting and welding operations. Electric 
welding facilities are also provided for use where needed. 
One of the illustrations shows the arrangement for use 
in welding truck sides which are placed on end, leaning 
against a substantial steel rail so arranged as to hold 
the truck sides in position for most convenient welding. 
The operation shown consists of building up the side 
bearings. In cases where the bearing surfaces are badly 
worn, wear plates are applied by the electric welding 
process to minimize the amount of electric welding re- 
quired. Coupler heads are burned out, using the oxy- 
acetylene torch and reclaimed using the electric-welding 
process to apply a tempered wear plate. 

The capacity of the stripping Track 51 at Nonconnah 
shop is 32 cars, all-wood and some steel cars being 
‘handled here. The cars are then moved to the respective 
progressive tracks as they enter the east end of the shed. 
After passing through the shop, they are given three 
coats of paint on all new work and switched to Track 50 
where they are stenciled and receive the final inspection. 
When this is completed, they pass on out of the east 
end of the shed and are weighed and stenciled ready for 
the train yard. 

A day’s run of repaired cars at Nonconnah comprises 
18 box cars and 10 stock cars, or 28 cars a day. Tracks 
43 and 44 in the shed are devoted to stock cars. On 
these two tracks, just east of the car-repair shed, there 
are nine positions for work, as follows: Operation 1, 
cut off steel with acetylene torch, remove journal pack- 
ing; Operation 2, cut off steel and remove from car; 
Operation 3, remove draft gear and couplers; Operation 
4, cut off underframe rivets with rivet busters; Opera- 
tion 5, clean rust off underframe; Operation 6, apply 
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new steel to underframe; Operation 7, apply new side 
and end sills; Operation 8, fit up draft arms and draft 
lugs; Operation 9, rivet draft arms, draft lugs and 
bolster cover sheets. 

The cars then move on Tracks 43 and 44 into the 
east half of the shed where the work is handled as fol- 
lows: Operation 10, repair trucks and apply draft gears 
and couplers; Operation 11, fit up stakes, braces, posts 
and air brakes; Operation 12, fit up top side plates, 
end plates and air brakes; Operation 13, fit up carlines, 
door frames and square car; Operation 14, ream under- 
frame; Operation 15, rivet underframe; Operation 16, 
ream top side plate and end plate. 

In the west end of the shed, the operations include: 
Operation 17, rivet top of car side and end plate: 
Operation 18, apply nailing stringers, sill cover paper 
and car cement ; Operation 19, apply decking ; Operation 
20, apply ridge pole and purlines; Operation 21, apply 
end lining and wood ends; Operation 22, apply siding; 
Operation 23, apply roof and running board; Operation 
24, apply cattle bars, side doors, fixtures and safety ap- 
pliances. The west end of the shed holds 8 cars on 
Track 43 and 10 cars on Track 44. Paint is applied 
here, the cars then being switched to Track 50, as stated. 

Box-car repairs are handled on Tracks 45, 46 and 47, 
the same general method being used, with operations as 
follows: Remove journal packing; cut off steel with 
torch; clean underframe and remove rust; tighten roof: 
remove draft gear and couplers; repair trucks, apply 
draft gears and couplers; weld door track extensions and 
do air work; fit up steel work and ream; weld side- 
plate extensions; apply side doors; apply door fixtures; 
rivet all parts; apply sill cover paper and car cement; 
apply decking; apply running-board saddles; apply run- 
ning board and end lining; apply wood door posts; set 
in place and brace car siding; drill holes and bolt car 
siding ; finish application of safety appliances. The west 
end of the shed is also used for the painting positions 
for box cars, the capacity being as follows: Track 46, 
17 cars; Track 47, 19 cars; Track 48, 15 cars. 


* * * 
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Color in 
Passenger Cars 
By R. H. Hookway* 


OLOR is one of the most important considerations 
in the finishing of a railway train and applies to 
the exterior as well as the interior. 

Particularly for the exteriors of the new streamline 
trains, bright, clear colors are used, and are placed or 
distributed in a manner to create something of an im- 
pression of speed and to enhance the streamline effect. 
For instance, window recesses present something of a 
problem in that they break up the streamline. A very 
simple, but effective, solution to the problem is a hori- 
zontal color band the width of the windows running the 
length of the train which, of course, ties all the windows 
together in one unbroken line. This band of color, while 
it can be strong and clear, should be comparatively dark 
in contrast to the main body color. 

In general, it may be said that the design or form in 
which color is applied to the exterior of a streamline 
train should in no way seek to change the lines or form, 
or to produce an ornamental effect. It should follow and 
enhance the streamlines and help build up the interest in 
the simple, smooth form of the surface, rather than de- 
tract from it by an overabundance of ornament in the 
way of striping and lettering. This means that those 
colors should be used which are appealing and attrac- 
tive in themselves and do not depend for their interest 
on ornamentation and contrast with other colors. 

Railways have been quick to take advantage of the 
very widespread interest in modern color effects and 
have turned to enamel finishes for interiors to replace 
the grained wood over metal finish that has, heretofore, 
been so universally used. Air conditioning has not only 
created a new atmosphere and comfort in a railway car, 
but has also stimulated the appeal of light, “airy” colors 
as against the old, dark, heavy effects of the grained 
walnut and mahogany wood finishes. What are com- 
monly referred to as pastel tints and shades are very 
popular and although rather pure and bright colors are 
used, considerable restraint should be exercised in not 
introducing too many different colors into the scheme. 
As a general rule, it is best to use colors of the same 
family, or the same color in different values for the 
divisions of ceiling and wall space. For instance, a 
pastel shade of autumn brown for the wall up to the 
window sill, the wall above that in a lighter shade of 
the same color, a lighter tint again for the extreme 
upper wall and then just a very delicate tint for the 
ceiling. Darker and stronger accent colors can be used 
on small areas such as the window sill, narrow window 
sash, narrow molding just above the windows, etc. 

Indirect lighting in the modern car makes it advisable 
to use a very light ceiling or headlining color. In most 
«ases, this color should have very nearly the light re- 
flecting value of white. It will be found that reflection 
of color from the wall to the illuminated ceiling will be 
sufficient to tone in the color value with the walls so that 
the contrast of light and dark will not be too sharp. A 
simple and safe rule is to add just a slight amount of 
the lightest wall color to white for the ceiling, the re- 
sultant tint being just right to absorb color reflection 
from the wall, thereby producing the desirable soft har- 
mony of color and values. 

If the ceiling color is at all deep, it will be found im- 
practical to use enough lights to obtain efficient illumina- 
tion and if the gloss is too high, reflection of the light- 


. * The author is associated with The Sherwin-Williams Company's decora- 
‘tive studios. 
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ing fixtures and bulbs will be visible, due to the finish 
acting as a mirror. Also, undesirable shadows will be 
cast on the surface because of the slight irregularities of 
the surface. The finish must, however, have enough 
sheen or gloss so as not to attract and retain dust readily. 
This is more important than might be realized on first 
thought, because while air conditioning makes for a 
clean interior, still whatever dust there is in the car will 
follow the direction of the air and has a tendency to settle 
in streaks. A dead flat finish not only attracts the dust, 
but is not as easily cleaned as a finish with some amount 
of sheen or gloss. In other words, there must be some 
compromise between the ideal light reflecting value of a 
dead flat finish and the practical considerations of a 
semi-gloss finish. 

Applied ornament in the way of elaborate scroll work 
and striping is conspicuous by its almost total absence. 
However, in modernizing the color scheme of an old style 
railway coach, due consideration should be given the 
architectural lines and some ornament, such as striping 
in soft colors and trimming of moldings around panels 
is not only permissible, but really necessary to preserve 
the interest in the basic design of the interior. For 
instance, ornamental cornices, panels, pilasters, etc., need 
not be so conspicuous as heretofore, but neither should 
they be disregarded and an attempt made to paint them 
out. They can be treated with a soft contrast of color 
and with just enough trimming or striping to preserve 
the design without overemphasizing it. 


Medart Compensating 
Car Axle Drive 


A COMPENSATING drive, recently developed by 
the Medart Company, St. Louis, Mo., transmits 
power from the car axle to driven units, such as lighting 
generators, air-conditioning generators, compressors, etc. 
This drive was designed to produce a constant flow of 
power, without belt slippage; to overcome misalinement 
of the axle and driven shafts; to secure the flexibility of 
an endless belt drive; to permit of ease in installation ; 
and to be readily accessible for maintenance. 

Reference to the drawing shows that the generator 
sheave B is of the solid V-sheave type, grooved for the 
required number of belts. For generator sheaves de- 
livering full load at about 30 m.p.h. car speed, with an 
axle-sheave to driven-sheave ratio of 2.2 to 1, the fol- 
lowing represents good practice: 5 kw., 6-in.-wide 
sheaves, 4 belts; 10 kw., 8-in.-wide sheaves, 7 belts; 
15 kw., 10Z2-in.-wide sheaves, 9 belts; 20 kw., 14-in.- 
wide sheaves, 12 belts. Tension is produced in the belts 
by means of the usual generator compression spring F. 
Tensions required for the various capacities are approxi- 
mately 500 Ib. for 5 kw., 800 Ib. for 10 kw., 1,000 Ib. for 
15 kw., and 1,300 Ib. for 20 kw. . 

The car axle sheave 4 is a flat, straight faced, flanged. 
split cast steel sheave bushed to fit the axle. The face 
width is sufficient for the lateral belt action caused by 
axle journal wear and by misalinement. The compen- 
sator unit C consists of the following parts: Two V- 
sheaves, yoke, king pin, housing and unit support. 

The idler sheaves which are roller bearing equipped, 
are mounted on horizontal shafts. The yoke is the 
supporting member of the housings, and incorporates a 
roller bearing equipped king pin. The housings, bolted 
to the yoke, provide support for the sheave shafts and 
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give rigidity to the compensator unit in a vertical plane 
longitudinally. The cast steel unit support provides 
complete compensator unit support through the king pin, 
and is bolted to the car truck frame. Alemite lubrica- 
tion is provided. 

The V-belts D, in required quantity for capacity, are 
endless and of small cross section, with strength mem- 
bers concentrated on the neutral axis which reduces in- 
ternal friction to a minimum. To permit insertion of 
the belts the end cross piece of the truck is cut out. 
After the endless belts are installed this opening is 
bridged by splice members E which are furnished with 
necessary bolts. 

Referring to the drawing, the V-belts D contact the 
flat face axle-drive pulley or sheave A with their widest 
face, then travel around the V-grooved idler sheaves 
and then around the V-grooved driven generator sheave 
B, and back over the second idler sheave, completing 
the circuit. 

The compensator unit C, directly behind the axle pul- 
ley 4, compensates for misalinement and equalizes the 
belt tension when the axle is not parallel with the gen- 
erator pulley, as occasioned by the swiveling of the 
truck at track curves, etc. This is accomplished because 
the compensator unit C is free to swivel around its ver- 
tical king pin. When the car rounds a curve and the 
truck frame changes its relative position to the car body, 
a misalinement occurs similar to that shown on the 
drawing. The angle of misalinement Z requires the 
compensator unit to swivel in the same direction of mis- 


alinement to approximately bisect the misalinement 
angle. This action occurs when the misalinement is in 
either direction. The compensating action is very sen- 
sitive, as the king pin bearings are of the anti-friction 
type. 

The compensating action provides equal tension in 
all belts at all times, thereby insuring equal load dis- 
tribution. The fleeting angle Y is the angle between 
the center lines of the V-grooves and V-belts, and is 
present when the car truck is in misalinement with the 
center line of the car. This fleeting angle Y remains 
constant for a given car-truck misalinement regardless 
of the capacity of the drive. 

'The axle end play is not interfered with because the 
belts are free to shift laterally across the face of the 
flat faced pulley. 

Inclement weather conditions are said to have but 
little effect on the efficient operation of this drive as 
all contact surfaces are fairly well protected and are 
greater than 180 deg. of the total circumference, ex- 
cept on the generator sheave. 

Advantages claimed for the Medart compensating car 
axle drive include: Equalized belt tension at all times; 
noiseless operation; simple mechanical construction; 
easy application; easy belt replacement by the use of 
common shop tools and without wheel jack-up; smooth, 
non-pulsating and shock absorbing; endless belts; large 
capacity capabilities; overload protection; economical 
operation; long belt life, with low cost per car-mile; 
Alemite lubrication. 


Medart compensating car axle drive for lighting and air-conditioning power generators 
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In the 


Back Shop and Enginehouse 


The distributing and brake valve section along the south 
side of the shop 


HE major portion of the repair work on air-brake 
equipment, injectors, headlight generators, fire 
doors, pneumatic fire doors and train-control equipment 
has been concentrated by the Pennsylvania at four prin- 
cipal repair shops—Fort Wayne, Ind.; Pitcairn, Pa.; 
Altoona, Pa. and Wilmington, Del. The Pitcairn air- 
brake repair shop handles practically all of the repair 
work on this type of locomotive and car equipment for 
the Central Region of the Pennsylvania, which takes in 
the territory from Altoona, Pa., to Columbus, Ohio, in- 
cluding the Cleveland, Erie, Buffalo and Rochester 
districts. 
The Pennsylvania has established a policy in main- 
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Pennsylvania Air Brake 
Shop at Piteairn, Pa. 


tenance work on equipment of this type whereby no 
repairs and, in many cases, no adjustments are permitted 
to be made to equipment at outlying points, defective 
parts being removed from locomotives or cars and re- 
placed with repaired parts taken from stock. The store- 
keepers at outlying points in the Central Region draw 
weekly upon the Pitcairn air-brake repair shop for re- 
paired units to be placed in stock at their respective 
points. Some idea of the general nature of the work 
performed at Pitcairn may be drawn from the list of 
equipment shown in Table 1. One of the illustrations 
shows a portion of one of three sheets of the form used 
by the storekeepers at outlying points in requesting re- 
paired units from a central repair point. The three 
sheets of this form contain over 200 items of equipment 
which are repaired at shops like Pitcairn. 

Under present conditions this department of the Pit- 
cairn shop, with a force of approximately 125 men, turns 
out the following approximate quantities of repaired 
units each month: 

750 
1,000 C6 feed valves. 

2,200 K2 triple valves 
2,000 14-іп. angle cocks 
7,000 1}%-in. air-brake hose 

700 steam hose 

700 globe and angle valves 

600 air and steam gages 

800 water gages 


500 injectors 
50 lubricators 


The above list does not by any means include the quan- 


From the east end of the 

shop—hose repair section in 

left foreground, distributing 

and brake valves at left and 

triple valve section at the 
right 
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Triple valve dismantling benches 


The locations of these machines in the various sections 
are shown on the shop-layout drawing. 

Wherever possible in the Pitcairn shop the work has 
been arranged in such a manner that the various opera- 
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Part of one of three sheets of forms for ordering parts 
from central shop 


A close-up of the roller conveyors in the triple valve 
section 


tions are handled in sections and by straight-line 
methods. Probably the best illustrations of this in the 
operation of the shop are provided by the work of the 
triple-valve sections; the feed-, brake- and distributing- 
valve sections, and the hose repair section. In the triple- 
valve section, for example, the valves are brought into 
the shop in containers on skids as they are unloaded 
from the cars from outlying points and pass successively 
through several operations wherein they are dismounted 
and the parts placed in trays for convenient handling 
and inspection. They are then cleaned, oiled and assem- 
bled and pass over a battery of test racks where very 


Triple valve test racks showing the new AB rack 
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Another view of the triple valve section 
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careful tests are made to determine their fitness for 
service. Thus, valves which pass all of the rigid tests 
are OK'd for service and shipped to the outlying store- 
house points. Valves which fail to pass the test return 
again to the beginning of the repair line to be torn down, 
repaired and assembled and again passed over the test 
racks. In order to facilitate the work in these several 


sections which handle a large number of small parts, 


Two of the locomotive equipment test racks 


such as those mentioned, a great many ingenious devices 
have been developed for handling the work as econom- 
ically as possible and the various facilities used in the 
repair work, such as repair benches and test racks, have 
been located in such a manner that there is no back- 
tracking of the parts and practically no necessity for 
the workmen leaving their stations in order to secure 
parts, materials or the tools required in their work. 


The pneumatic tool repair section 


As may be seen from the shop layout drawing, par- 
ticularly in the triple-valve section, roller conveyors 
have been utilized to a great extent to transport the 
trays containing parts and finished valves from one 
point in the section to another. In order to assure the 
proper functioning of the important locomotive and car 
parts, such as are repaired in this shop, a very careful 
inspection system has been established and numerous 
gages are used to check the limits of wear and the fits 
of parts. 

etails of the operations performed in the major 
sections of the Pitcairn air brake repair shop, together 
with a description of the repair and inspection methods 
on such parts as air pumps, triple valves, feed and dis- 
tributing valves and air brake hose will be covered in 
articles to be published in subsequent issues. 
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Renewable-Dise 
Air Nozzles 


WO new designs of bronze air nozzles with renew- 

able non-metallic discs have been placed on the 
market by the Lunkenheimer Company, Cincinnati, Ohio. 
One is made with an integral hose end and the other 
with a female pipe end. Either pattern can be furnished 
with pointed, flat or extension tip. These air nozzles are 
suitable for blowing dust, dirt, chips, filings, borings and 


The new Lunkenheimer air nozzles are made with either 
pipe or hose connections 


other matter, being more effective and safer to use than 
brushes, rags or hand bellows. 

The valve disc is especially compounded for air serv- 
ice and can be easily renewed by simply unscrewing the 
nut at the bottom of the nozzle, removing the spring and 
old disc and then inserting a new disc. Provision is 
made for hanging the air nozzle on a nail or small hook 
when not in use. 


Vise Table and 
Engine-Report Holder 


CONVENIENT application of a small vise bench 

and a galvanized iron engine-report holder to an 
enginehouse roof-support post is shown in the illustra- 
tion. The vise bench is made of cast iron from a stand- 
ard pattern designed to fit the enginehouse post. This 
vise table is equipped with a standard Rock Island 8-in. 
machinist vise, affording a rigid support for the vise 
and having the additional advantages of occupying very 
little room in the enginehouse and, moreover, leaving 
the floor entirely clear of table legs which might 
interfere with the movement of trucks and material 
through the shop. This construction also reduces great- 
ly the difficulty of keeping the enginehouse floors clean 
and in a well picked-up condition. 

Vises of this type are provided at regular intervals 
between stalls in the enginehouse shown, 20 per cent 
of the vises being pipe vises or equipped with com- 
bination pipe jaws. А feature of this vise installation 
is the provision of a special guard made of Y$-in. sheet 
steel and positioned over the sliding vise-jaw extension, 
as illustrated. This guard serves as an anvil block for 
straightening shims and other light work of a similar 
character. Without the guard, workmen almost in- 
variably do this straightening work on the vise-jaw ex- 
tension itself, which in a short time becomes chipped or 
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battered to such an extent that it will not slide readily 
through the stationary jaw guide. 

The sheet metal writing stand and engine-report 
holder is applied to the enginehouse post, as illustrated, 


Engine-report container and vise bench applied to an 
enginehouse column 


being installed at frequent intervals about the house 
so that inspectors will lose no time in getting to a 
place where their reports can be readily made out. The 
box-like construction of the writing stand adds to its 
stiffness, in conjunction with the diagonal supporting 
brace, part of which can be seen in the illustration. The 
provision of a pocket under the writing surface of the 
stand makes a safe place where engine reports may be 
kept clean while repairs are being made on the loco- 
motive. Moreover, the reports are readily available 
for examination by the enginehouse foreman or other 
authorized supervisor. 


Building Up Motion Parts 
With Wear-Resisting Bronze 


ANY ways have been tried for increasing the 

service life of locomotive parts subject to wear. 
Case-hardened steel has the necessary strength and 
durability and is used successfully in many applications. 
In others, however, cutting or galling results and fre- 
quent renewal of the parts becomes necessary. Brass 
against steel makes a good wearing combination where 
the brass has the proper composition and can be sup- 
ported suitably so as not to be subject to breakage. 
Similarly, babbitt against steel gives good results where 
unit bearing pressures can be kept low and high tempera- 
tures avoided. The application of bronze-welded bear- 
ing surfaces to locomotive parts is also affording in- 
creased service life, either with or without babbitt 
inserts. 

Referring to the drawings, two applications of Ox- 
weld No. 25-M bronze are shown: First, to a steel float- 
ing collar; and, second, to a Laird-type crosshead shoe. 
In the case of the bronze-coated steel floating collar, 
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this collar is particularly adapted for use between the 
sides of main-rod front ends and the inside surfaces of 
crossheads, on main pins between main rods and side 
rods and in other locations where bronze collars are 
required. 

The collar is constructed by coating the surfaces D D 
of a sheet metal washer of the proper size, the thickness 
of the plate C, Fig. 1, being approximately one-third the 
finished thickness of the collar to allow for a bronze 
coating of sufficient thickness on each side. 

Mill scale, dirt, grease and other foreign substances 
are first removed from both sides of the plate, after 
which the bronze is applied with a suitable flux in the 
conventional way, using the minimum size welding head 
in the application. When the first side of the collar has 
been coated with bronze to the thickness desired, the 
collar is laid with the bronze side down on a cast iron 
face plate or reasonably heavy iron section so that the 
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Fig. 1—Application of wear-resisting bronze to a 
steel floating collar 


applied metal will not be melted away from the plate 
while the second side is being built up. 

After both sides of the foundation plate have been 
coated with bronze, as outlined, the plate is straight- 
ened, if necessary, and machined to the dimensions re- 
quired in the usual way. Floating bronze collars of this 
type have all of the wearing and other qualities of solid 
bronze collars and the additional advantage that they 
will not break and drop out of position as frequently 
happens with collars of solid bronze. 

A combination babbitt-and-bronze bearing surface of 
exceptional wearing quality may be applied to a Laird- 
type crosshead shoe by building on retaining lugs and 
strips as indicated at B B, Fig. 2. The special bronze 
rod is applied by the oxyacetylene method and the space 
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Fig. 2—Combination bronze- and babbitt-bearing surface 
on Laird-type crosshead 


between the lugs and the edge retaining strips C C C 
filled with babbitt or a similar bearing metal. 
Laird-type crosshead shoes are designed to allow 
space for a bearing liner on the surface which make 
contact with the guides, 4 in. or more in thickness; 
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therefore, this allowance need not be changed for the 
application of the combination babbitt and bronze bear- 
ing surface, providing it is at least 14 in. A retaining 
strip $$ іп. or 34 in. in width and of the thickness re- 
quired is built along the edges of both sides and across 
the ends of both sides of the shoe. In addition, two 
strips or lugs are built across both surfaces, spaced 
equally between the strips across the ends, as indicated 
in the drawing. When the lugs and strips are applied to 
exceptionally long shoes, three cross lugs instead of two 
are applied. 

The strips around the edges of the shoe, also both 
sides of the cross strips, should be in dovetail form on 
the inside, a design which will overcome any possibility 
of the babbitt becoming loose and breaking out. The 
dovetail edge is obtained by building the bronze against 
a piece of carbon block or bar copper beveled to the angle 
desired, which is usually approximately 30 deg. 

The original liners should first be removed from the 
shoes and the surfaces thoroughly cleaned from oil, 
grease or other foreign substances. The bronze strips 
and lugs are then built up to sufficient thickness to allow 
stock for machining, after which the sections between 
the lugs are filled with babbitt and the entire surface 
machined to standard dimensions in the usual way. 

When the combination bearings become worn to the 
limit, additional bronze is applied on the surfaces of the 
retaining strips and lugs, the babbitt between the sec- 
tions repoured and the surfaces remachined to standard. 


Tap Chaser 
Rake Grinding Attachment 


HE Landis Machine Company, Tap Division, 

Waynesboro, Pa., has developed a fixture for use 

in regrinding or sharpening the chasers used in Style 

LT and Style LM Landis receding chaser collapsible 
taps. 

С grinding or sharpening of collapsible tap 

chasers is vital to their efficient performance as im- 


Landis tap chaser rake grinding attachment 


properly ground chasers often mean poor threads and 
short life. It is important that the rake angle be ground 
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suitable for the material being tapped as different rake 
angles are required for the different materials. 

This attachment is composed of three main parts: 
First, a base for fastening to the table the grinding 
machine. Attached to the base is a second part, the 
swivel bracket, which is adjustable in a horizontal plane 
in relation to the base. The bottom part of the swivel 
bracket is graduated to give the desired degree of azi- 
muth, which is the angle at which the chaser is set from 
the parallel. The third part of the attachment is the 
vise base which is clamped to the swivel bracket and 
holds the chaser while being ground. The vise base can 
be rotated in a vertical plane and securely clamped at 
any angle as determined by graduations on the top of 
the swivel bracket. This permits setting the chaser at 
the proper elevation for grinding the gun tap in the 
throat section of the rake. The chaser to be ground is 
held in place against a milled flat by an adjustable spring 
clamp and locked with a hand screw. 

This attachment is suitable for grinding all sizes of 
chasers employed in the Style LT collapsible taps, Style 
LM receding chaser collapsible taps and also those em- 
ployed in the Victor collapsible and receding chaser 
taps formerly manufactured. 


Portable Shears for 
Sheet Metal 


HE portable Stanley-Unishear recently brought out 
by the Stanley Electric Tool Division, New Britain, 
Conn., cuts up to 14 gage hot rolled steel, other mate- 
rials in proportion, at a speed up to 15 ft. per min. and 
weighs only 19% lb. It cuts straight lines, curves, 


Stanley-Unishear No. 144 


angles and notches with accuracy. In cutting curves it 
can operate with a minimum radius of 2% in. either right 
or left hand. Inside cuts can be made by punching a 
3-in. hole and slipping the yoke through. With this tool 
large sheets can be cut and trimmed and turned-up edges 
cut off close to the surface on the job. By carrying the 
machine to the work instead of the work to the machine 
cutting time and expenses are reduced. 

Among its mechanical features are a powerful uni- 
versal motor and a steel worm mounted on seal type ball 
bearings; bronze worm gear and heavy alloy steel eccen- 
tric shaft mounted on ball bearings; gear case, sealed 
against oil leakage and entrance of dirt, with mechanism 
enclosed in a continuous oil bath; aluminum alloy hous- 
ing of compact design; blades easily removed for sharp- 
ening; heat-treated steel yoke with micrometer blade 
clearance adjustment. The No. 144 Stanley-Unishear is 
furnished for either 110, 220 or 250 volts, as specified. 
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Among the 
Clubs and Associations 


SOUTHERN AND SOUTHWESTERN RAIL- 
way CLus.—F. S. Hasse, general mana- 
ger, Oxweld Railroad Service Co., 
Chicago, will present a paper on Oxy- 
acetylene Welding and Cutting before the 
meeting to be held at the Ansley Hotel, 
Atlanta, Ga., at 10 a.m., March 21. 


New ENcLAND RaiLROAD CLUB.—Àt the 
annual meeting, to be held at 6:30 p.m. 
on March 12 at the Copley-Plaza Hotel, 
Boston, Mass, a Bethlehem Steel Com- 
pany picture on the manufacture of steel, 
with particular reference to structural 
sections, will be shown. Election of 
officers. 


Relation of P. & S. Departments 
to Railroads and the Public 


Western Railway Club.—Meeting held 
Monday evening, February 18, at the Hotel 
Sherman, Chicago. Address by U. K. 
Hall, general purchasing agent, Union 
Pacific, on the subject "The Purchasing 
and Stores Departments— Their Relation 
to Railroads and the Public." In discus- 
sing this subject, Mr. Hall said: "The 
stores department of the average Class | 
railway has in stock from 50,000 to 80,000 
items of material... . The Investment 
in materials and supplies on Class I rail- 
roads in the United States amounts to ap- 
proximately $300,000,000. . . . It is costing 
the railroads approximately 16 per cent to 
carry materials in stock, counting interest 
on the investment, handling charges, dete- 
rioration, obsolescence, insurance, taxes, 
etc. Thus, it is necessary to hold the stock 
down to the lowest consistent working 
basis. ‘The delivery of materials from 
stores stocks to users presents opportunities 
for large economies. . .. There is no op- 
eration on a railroad where more money 
can be saved or where money can more 
quickly be lost than in reclamation. The 
deciding factor is cost accounting plus ef- 
fective supervision... . {In the last few 
years particularly, emphasis has been placed 
on simplification. The elimination of need- 
less and unnecessary sizes produces econo- 
mies for the user in reducing carrying 
charges and the cost of handling un- 
necessary items, and, for the manufacturer 
by making quantity output possible. {In 
recent years, the use of material handling 
devices has contributed much to economy 
in operation. ... Most of the larger roads 
are equipped with both trailers and skids 
and continual study is made by the stores 
department and the manufacturers to ex- 
tend the use of this equipment. ... With 
the increased use of equipment, there is 
a crying need for concrete roadways. Un- 
less suitable roadways and crossings are 
installed, the maintenance of the equipment 
is expensive. {‘‘Any discussion of the sub- 
ject of materials and supplies would be in- 
complete without emphasizing the impor- 
tance of that great strong right arm of 
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the purchasing department, namely, the en- 
gineer of tests. Where an engineer of 
tests works in conjunction, harmony and 
unity with the purchasing agent, he is a 
most valuable ally of the service. Upon the 
engineer of tests devolves the responsibility 
of seeing that proper materials are received, 
and that they measure up to and comply 
fully with the well-worked-out specifica- 
tions for material. With the proper speci- 
fications, and a competent test department, 
the purchasing agent is in a position to 
know that the material he orders and re- 
ceives complies with the specifications and 
is suitable for the purpose ordered and for 
which the railroad is paying. {“The rail- 
road industry as a whole represents the 
largest users of material, and there is no 
state in the Union that is not vitally af- 
fected by railroad purchases, and, therefore. 
by railroad prosperity. Great manufac- 
turing and distributing centers in the east 
and middle west are dependent to a large 
extent upon the purchasing power of the 
railroads. When the railroads prosper, 
they prosper. In time of depression when 
the railroads cannot buy, their factories 
will run largely on a limited basis. Let us 
present these facts to the public.” 


Directory. 


The following list gives names of Secretaries, 
dates of next regular meetings and pees of 
meeting of mechanical associations and railroad 
clubs: 

Ат®-ВвАКЕ Assocration.—T. L. Burton, c/o West- 
inghouse Air Brake Company, Thirty-fourth 
floor, Empire State Bldg., New York. 

ALLIED RarLway Suppty Assocration.—F. W. 
Venton, Crane Company, Chicago. 

ASSOCIATION OF AMERICAN RaILROADS.—]. R. 
Downes, vice-president operations and main- 
tenance department, Transportation Build- 
ing, Washington, D. C. 

1visron 1.—ОРЕВАТІМС,—блғЕТҮ Serc- 
Tion oh C. Caviston, 30 Vesey street, New 
ork. 

DivisioN. V.—MzcHANICAL.—V. R. Haw- 
thorne, 59 East Van Buren street, Chicago. 

COMMITTEE ON RESEARCH.—H, A. Johnson, 
chairman (Director of Research, Association 
of American Railroads), Chicago. 

Division VI.—PURCHASE AND STORES.— 
W. J. Farrell, 30 Vesey street, New York. 

Division VIII.—Mortor TRANSPORT.—CAR 
Service DivisioN.—C. A. Buch, Transpor- 
tation Building, Washington, D. C. 

American RaiLWAY Тоог FOREMEN’S ASSOCIA- 
TION.—G. G. Macina, 11402 Calumet avenue, 
Chicago. { 

AMERICAN SOCIETY FOR TESTING MATERIALS.— 
C. L. Warwick, 260 S. Broad street, Phila- 
delphia, Pa.  Thirty-eighth annual meeting. 

ns 24-28, Book-Cadillac Hotel, Detroit, 
ich. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
—C. E. Davies, 29 W. Thirty-ninth street, 
New York. 

RaiLROAD Drvision.—Marion В. Richard- 
son, 192 E. Cedar st., Livingston, N. J. Next 
meeting, Cincinnati, Ohio, June, 1935. 

Macuine Suop Practice Division.—G. Г. 
Ногдепон 330 W. Forty-second st, New 

ork. 

Martertacs HaNDLING Division.—M. W. 
Potts, Alvey-Ferguson Company, 1440 Broad- 
хау, New York. 

IL. AND Gas Power Division.—M. J. 
Reed, 2 W. Forty-fifth St., New York. 

FuELs Division.—W. С. Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. 
—Jos. A. Andreucetti, C. & N. W., 1519 
Daily News Building, 400 W. Madison St., 
Chicago, Ill. 


CANADIAN RAiLWAY CLuB.—C. R. Crook, 2276 
Wilson avenue, Montreal, Que. Regular 
mectings, second Monday of each month ex- 
cept in June, July and August at Windsor 
Hotel, Montreal, Que. 

Car DEPARTMENT OFFICERS ASSOCIATION.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago, 7926 South Morgan street, 
Chicago. 

Car FoREMEN's Association ОР Cuicaco.—G. К. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month except June, July and August, La Salle 
Hotel, Chicago, Ill 

Can ForeMan’s ASSOCIATION OF OMAHA, COUNCIL 
BLUFFS AND SOUTH OMAHA ÍINTERCHANGE.— 
E. R. Phillips, car department, Chicago & 
North Western Railway, Council Bluffs, Iowa. 
Regular meetings, second Thursday of each 
month. 

CENTRAL RaiLWav Crus or Burrato.—Mrs. М. 
D. Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y. Regular meeting, second Thursday 
each month except June, July and August 
at Hotel Statler, Buffalo. 

Eastern Car ForeMen’s Assocration.—E. L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, Š : egular meetings, fourth 
Friday of each month, except June, July, 
August and September. 

INDIANAPOLIS CAR INSPECTION ASSOCIATION.—R. 
A. Singleton, 822 Big Four building, Indian- 
apolis, Ind. Regular meetings first Monday 
of each month, except July, 
September, at Hotel Severin, 
at 7 p. m. 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ 
AssociATioN.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

INTERNATIONAL RAILWay | FUEL ASSOCIATION.— 
T. Smith, 1660 Old Colony building, 


August and 
Indianapolis, 


Chicago. 

INTERNATIONAL КАП МАТ GENERAL FOREMEN’S 
ASSsOcIATION.—William Hall, 1061 W. Wa- 
basha street, Winona, Minn. 1935 meeting 
tentatively planned for May 2 to 4, inclusive, 
Hotel Sherman, Chicago. 


Master BOILERMAKERS’  AsSOCIATION.—A. Е. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, 


New ENcLAND RaiLROAD CLUB.—W. E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. Reg- 
ular meeting, second Tuesday in each month, 
excepting June, July, August and September. 

New York RaiLRoAD CLusB.—D. W. Pye, Room 
527, 30 Church street, New York. Meetings, 
third Friday in each month, except June, 
July and August, at 29 West Thirty-ninth 
street, New York. 

NortHwest Car Men’s Associariow.—E. N. 
Myers, chief interchange inspector, Minne- 
sota _ Transfer Railway, St. Paul, Minn. 
Meeting first Monday each month, except 


une, July and August, at innesota 
ransfer Y. M. C. A. Gymnasium building, 
St. Paul. 


Paciric RarLway Crus.—William S. Wollner, P. 
O. Box 3275, San Francisco, Cal. Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately. 

Rattway Crus or GrzENVILLE.—Ralph $ 
Stewart, 21 Sherrard avenue, Greenville, Pa. 
Regular meeting third Thursday in month, ex- 
cept June, July and August. 

Rattway Crus or PirrsBURGH.—]. D. Conway, 
1941 Oliver building, Pittsburgh, Pa. Regu- 
lar meeting fourth Thursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel, 
Pittsburgh, Pa. 

RaiLwav Fire Protection ÁssociATION.—R. К. 
Hackett, Baltimore & Ohio, Baltimore, Md. 

Rattway Supply MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver building, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Associ- 
ation of American Railroads. 

SOUTHERN AND SOUTHWESTERN RAILWAY CLUB.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings third Thursday in Janu- 
ary, March, May, July and September. An- 
nual meeting, third Thursday in November, 
Ansley Hotel, Atlanta, Ga. 

Toronto RarLway CLuB.—R. H. Burgess, Вох 8, 
Terminal A, Toronto, Ont. Meetings, first 
Friday of each month except June, July, 
August and September. 

TRAVELING  ENGINEER'S  AssociATION.—W. О. 
Thompson, 1177 East Ninety-eighth street, 
Cleveland, Ohio. 

Western RaiLway CLur.—C. L. Emerson, 822 
Straus building, Chicago. Regular meetings 
third Monday in each month except June, 
July, August and September. 
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NEWS 


Illinois Central Car Repairs 


THE largest amount of classified equip- 
ment-repair work ever turned out on the 
Illinois Central in a comparable length of 
time was completed during 1934 when 14,- 
000 freight cars, 300 passenger cars and 
700 locomotives were reconditioned. 


Milwaukee High Speed Train 


Arr welded, light weight, standard steel 
cars will be used in the fast trains which 
the Chicago, Milwaukee, St. Paul & Pacific 
will operate between Chicago and the Twin 
Cities early in the spring. The train will 
carry a cafe and a parlor car in addition 
to new type day coaches, all of which will 
be air-conditioned. The illustration on 
page 123 shows one of the two rear cars 
now nearing completion in the company 
shops. 


D. L. & W. to Purchase Shop 
Machinery 


Tue Delaware, Lackawanna & Western 
will shortly purchase new shop machinery 
and equipment to augment existing facili- 
ties and to replace obsolete equipment. 
The company is now asking for prices on: 


1 36-in. turret lathe 

1 portable heavy-duty; geared head lathe | 

1 heavy-duty, geared head, lead screw cutting 
engine lathe 

3 portable electric welding sets 

2 industrial trucks. 

1 electric metal melting pot 

1 2-ton electric hoist 


North Western’s “400°” Averages 
320 Persons Daily 

DuniNc the 30 days from January 2 to 

January 3l, the "400" of the Chicago & 

North Western, operating between Chi- 

cago and the Twin Cities, carried 9,591 


BALLYBUNNION, IRELAND 


Further explanation furnished by the editor upon request 
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sisted of through passengers between Chi- 
cago and the Twin Cities, has not been 
taken from other North Western trains 
operating between these points. Based on 
figures in and out of the Chicago passen- 
ger station for the first 26 days, the aver- 
age number of travellers on trains between 
these points, including The Viking, The 
Victory and The North Western Limited, 
has been five per cent more than for the 
same period in January, 1934. Since its 
inauguration on January 2, the “400” has 
carried an extra parlor car on every trip. 


passengers or 320 persons daily. At the 
same time the earnings of this train have 
been more than double the direct cost of 
operation. The patronage of the train, 
more than two-thirds of which has con- 


Progress in Air-Conditioning Programs 


Road No. of cars Туре of car Type of system Builder 
Соба оаа 21 Buffet coach Steam eject. Safety-Carrier 
C. & N. W.......... 672 Standard and tourist sleep. 


372 Coaches 
312 Dining, Parlor and observa. 
543 Coaches and lounge 


| Mech. and ice 
Multiple system Waukesha Motor Co. 


©. B: &Q.. oos 2 Coachés "`9 ае ДАБ Pullman-Std. Car Mfg. Со 
C. M. St. P. &P ne a MET Steam-jet Safety Car H. & L. Co. 
DIEW oce суни 10, Coaches kK was rene Pullman-Std. Car Mfg. Co 
Е.Е.С............ i cM } Steam-jet Safety Car H. & L. Co. 
ЮЖ н hes 25 Sleep. and parlor Ice-Mech. Pullman Co. 
5 Diners Steam-jet Safety Car H. & L. Co. 
ААРА 86 Coaches Electro-mech. — .......... 
Nor; Paese 6 Diners 
4 ObserVR. |... а его Pullman-Std. Car Mfg. Co. 
12 Coaches and smok. 
Pennsylvania? ...... 39 Coaches 
20 Comb? pase and Баве... fuesen физ 
19 Dining 
Texas & Pac........ 1 Diner Pullman-Std. Car Mfg. Co 
Union Patis stressas 25 Chair cars and coaches Safety Car H. & L. Co. 


General Elec. Co. 
York Ice Machy. Corp. 


10 Chair cars and coaches 
58 Chair cars and coaches 


1These cars will be equipped with one 7!4 kw. generator having a flat belt drive and with an Edison 
storage battery of 600 amp. hr. capacity. The company is remodeling the car interiors and installing bucket 
type seats and a buffet. 

2The work on these 135 cars, which are to be equipped this year, will be done in the shops of the C. & 


354 Waukesha-Melcher units for use in day coaches and lounge cars of San Francisco-Overland Limited. 

468 railroad owned; 55 Pullman owned. Being installed in company shops. 

5The Florida East Coast last year installed air-conditioning equipment in six Pullman lounge and sl 
ing cars, using the mechanical system of the Pullman Company. he cars are equip with one 15 kw. 
and one 4 kw. generator and an Exide storage battery of 1,000 amp. capacity. The 3 dining cars listed here 
will be equipped with Edison storage batteries of 750 amp. hour capacity and the eight coaches with Edison 
storage batteries of 600 amp. hour capacity. Electric power will be provided by one 3 kw. and one 5 kw. 
generator on the diners and by one 3 kw. and one 4 kw. generator on the coaches. 

6Approximately $80,000 will be spent for the air-conditioning and remodeling of these standard passenger 
coaches. The work will be carried out in the railroad's Roanoke, Va., shops. The project will include the 
construction of new arched ceilings, the installation of dome lights, laying of new rubber tile floors and re- 
painting the interior of the cars. The railway spent more than a million dollars during 1934 on passenger 
improvements. 

7Work will be started at once by the Pennsylvania and the Pullman Company installing air-conditioning 
equipments in additional cars in Pennsylvania service so that all the east and west through trains will be so 
equip and ready for service in May. This will bring to 887 the total of air-conditioned cars, both Pullman 
and P. R. R., in service on the Pennsylvania. The installation and class repairs on the 78 Pennsylvania 
cars listed here will be carried out in the company's shops at Altoona, Pa. 

8An order has been placed with Fairbanks, Morse & Co., for axle-driven generators and motors for 
driving compressors, condenser fans, air conditioner and distribution fans for these cars. 


Union Pacific M-10,000 in Service 


Tae Union Pacific streamline train, 
M-10,000, was placed in service between 
Salina, Kan., and Kansas City, Mo., on a 
3% hour schedule for the 187 miles on 
January 31. During the first six days of 
operation, it carried an average of 100 
persons a trip. The train stops at Law- 
rence, Topeka, Wamego, Manhattan, Junc- 
tion City, and Abilene. It leave Salina at 
7:00 a.m. and arrives in Kansas City at 
10:30 a.m., leaves Kansas City at 4:00 p.m. 
and arrives in Salina at 7:30 p.m. 


Frisco Builds Combination 
Sleeping Cars 

Tue St. Louis-San Francisco has built 
two combination sleeper-buffet-coach cars, 
the “Memphis” and the “Pensacola” which 
have been placed in service between Mem- 
phis, Tenn. and Pensacola, Fla. In the 
construction of these converted cars weld- 
ing instead of riveting has been employed 
so that there are no rivets in the sides or 
roofs. The cars contain six sleeping sec- 
tions, the service for which is provided by 
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"Beaver Tail" cars will be used on the rear of C. M. St. P. & P. 
high-speed trains 


the railroad, a buffet in the center of the 
car which is capable of seating 12 people, 
and a coach section which seats 30 people. 
Each car is air conditioned throughout, 
with two separate cooling units, one in 
each end of the car. The overhead heat 
is controlled by thermostats. These cars 
were under construction at the Frisco's 
West Shops at Springfield, Mo., for five 
and one-half months. Two all welded, 
combination mail and baggage cars for 
this -service are now under construction 
and will be placed in operation. 


German Railways Plan To Place 
Large Equipment Orders 


Tue German railway equipment industry 
is showing considerable activity in antici- 
pation of substantial orders from the 
German railways, according to a recent 
report from Vice Consul J. H. Wright at 
Cologne to the United States Department 
of Commerce. The report states that ne- 
gotiations are now under way for the de- 
livery of new rolling stock during the first 
half of this year. 

Included in the order will be locomo- 
tives and cars of new design, particular 
attention being given to streamline equip- 
ment for freight as well as passenger serv- 
ice. The report also reveals that experi- 
ments are being conducted with self-pro- 
pelled freight cars of the Diesel-electric 
type, these cars to be of welded steel and 
equipped with unloading devices. It is also 
hoped that it will be possible to design 
these motor freight cars for speeds as 
high as 80 m.p.h. 


British Steam Train Makes Fast 
Run with Old Locomotive 


WirH a regular passenger train hauled 
by a locomotive 27 years old the London 
& North Eastern of Great Britain recently 
achieved an average speed of 60 m.p.h. for 
the 185.8-mile run from Kings Cross to 
Leeds. The overall time of 185 min. 40 
sec. included two complete stops for ad- 
verse signals and three further signal 
checks en route. The net time of the run 
was 175 min. and over 136 miles a net 
average speed of 70 m.p.h. was maintained. 
The run, the details of which were made 
public by the Associated British Railways, 
Inc, New York, is called in the announce- 
ment an exploit which parallels "the op- 
erations of the '400'—a 60 m.p.h. standard 
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steam train recently introduced by the 
Chicago & North Western Railway with 
great success." 

The British announcement adds that 
while the railways in that country "have 
made some experiments with streamline 
equipment, this L. N. E. achievement would 
prove that further acceleration of train 
services will not depend merely on latest 
locomotive types, streamlining or Diesel 
operation to make the gains of time effec- 
tive in practice." 


Diesel Locomotive Plant Planned 
by General Motors 


Tue General Motors Corporation has 
taken an option for the purchase of prop- 
erty near Chicago where it expects to 
proceed immediately, through its subsidi- 
ary, the Electric-Motive Corporation, with 
the construction of a new Diesel locomo- 
tive manufacturing plant. 

Diesel engines for the Electro-Motive 
Corporation will continue to be supplied by 
the Winton Engine Corporation, a subsidi- 
ary of General Motors, from its Cleveland 


plant. Winton is supplying engines for 
a number of locomotives now in the course 
of construction. The Winton-Diesel en- 
gine is used as a power plant on the Bur- 
lington Zephyr, the Union Pacific’s M- 
10001 and the new Flying Yankee of the 
Boston & Maine and Maine Central. 

The Electro-Motive Corporation was a 
pioneer in the development of rail cars 
powered by automotive equipment. The 
company was organized in 1922, at a time 
when railroads were beginning to use mo- 
torized cars particularly on the short lines. 
Its first cars were placed in service in 
1924 and proved successful. 

The construction of the first unit of the 
new plant will begin immediately and it 
is expected that it will be operating by 
August of this year. The Austin Company 
of Cleveland has been awarded the con- 
tract for its design and construction. 


Depreciation Percentages Pre- 
scribed for Short Lines 


STATING that 93 short-line railroads have 
not filed with it estimates of composite 
annual percentage rates of depreciation as 
required by its order of July 28, 1931, as 
amended, the Interstate Commerce Com- 
mission has issued an order providing that 
with the accounts for April, 1935, the listed 
carriers shall account for depreciation 


charges under the order by applying to 
the ledger value of equipment used in their 
operations, whether: owned or leased, the 
percentage 


following annual composite 


rates : 


Account 

No. Name 

51 Steam locomotives . 
52 Other locomotives 
53 Freight-train | cars 
54  Passenger-train cars 
56 Floating equipment 
57 Work equipment .................. Ы 
58 Miscellaneous equipment ........... 12.00 


The estimates were to have been filed 
by September 1, 1934, by an order of June 
13, 1934, amending the uniform system of 


A night scene in the engine terminal yards of the “Ucon Railroad,” 
a part of the model railroad system in operation during the 
annual exhibit of the New York Society of Model Engineers 


123 


accounts for steam railroads, operating 
steam railroad companies were authorized, 
until rates are prescribed by the commis- 
sion, to apply depreciation percentage rates 
developed in accordance with the instruc- 
tions contained therein. 


Terminal Servicing for Air- 
Conditioning Apparatus 


Upon instructions from the General 
Committee of the Mechanical Division of 
the A.A.R., the following recommenda- 
tions from the Committee on Research 
and the Committee: on Locomotive and 
Car Lighting relative to standardization 
of terminal servicing for air-conditioning 
apparatus, on passenger cars, for adoption 
as recommended practice, were submitted 
to letter ballot January 7, 1935: 


1. That all standby motors on air-conditioned 
cars be connected for operation on a 220-volt, 3- 
phase 60-cycle source of power. 

That the plugs and receptacles be in ac- 
done with the drawings recommended. 

hat leads from transformer to receptacle 
on right-of-way and cords and plugs be connected 
as recommended. 

4. That receptacles in parallel be located on 
the car in such manner that the car may be 
readily serviced from either side. 


The vote on each of the propositions 
being favorable they were approved by 


the Association of American Railroads 
and became effective on March 1 


Supply Trade Notes 


W. A. Hauck has been ‘appointed 
assistant to the president of the Lukens 
Steel Company, Coatesville, Pa. 


Tue Вокрех Company, Warren, Ohio, 
has changed its corporate name to the 
Beaver Pipe Tools, Inc. 


Tue ParCar Corroration has moved 
its office from 230 Park avenue to 75 West 
street, New York. 


WiLLIAM Bierman has been appointed 
assistant to the president of the Pullman- 
Standard Car Manufacturing Company, 
Chicago. 


W. Е. GnanorpH, general sales manager 
of the DeVilbiss Company, Toledo, Ohio, 
has been elected vice-president in charge 
of sales, with headquarters at Toledo. 

S К Е Іхосѕтвтеѕ, Inc., Philadelphia, 
Pa., has opened a new branch at 407 South 
Fourth street, Minneapolis, Minn., with 
A. Kishkunas in charge. 

Epwarp M. CorriNs has been appointed 
western railroad sales representative of S. 
Karpen & Bros, with offices at 618 Rail- 
way Exchange Building, 80 E. Jackson 
Blvd., Chicago. 


New Equipment 


CAR ORDERS 


Purchaser No. of cars Type of car Builder 
Barrett Со.................. 6 Tank American Car & Fdy. Co. 
Cinn., N. ©. & Тех. Рас.. 3001 40-ton automobile Pressed Steel Car Co. 
И АБУ 5 50-ton hopper Bethlehem Steel Co. 
С. B. & O PE 5 Lt. wt.. hopper Pressed Steel Car Co. 
Liquid Carbonic Corp... Frac latte 5 40-ton box American Car & Fdry. Co. 
Merrimac Chemical Со....... T Totan tank | American Car & Fdry. Co. 
Niacet Chemicals Corp. ...... 3 Tank American Car & Fdry. Co. 
Nor. Pac...... Wi Copies 62 De luxe coaches Pullman-Std. Car Mfg. Co. 
Northern Refrig. Line, Inc.... 500 Refrigerator Merchants Despatch, Inc. 
Nor. Sou..... eani 2 Gas. rail motor (mech. drive) American Car & Fdry. Co. 
Pennsylvania Salt Mfg. Co... р озш tank > General American Trans. Corp 
CAR INQUIRIES 
a ee дуана 50 to 150 Hopper, for cement = =... ss see 
CEB BOR hos ам MC Composite coal  .......... 
Chilean State Rys.. lt 15 First-class pass. ise ee eee eee 
6 Sleeping i eee 
North-Western of Brazil...... 195 Cattle (Large is eee eee 
5 Cattle (Smal) i eee 
68 Gondola es 0.0... 
150 Flat. ^| | —  -  — — £v 
ny Vaf 300 Boxes 5 Roses oso ciem ОЕ 
Shippers Car Line........... 10, 25 or 40 40-ton cars for transporting .......... 
dry ice 
LOCOMOTIVE ORDERS 
Road No. of locos. Type of loco. Builder 
С. В. & Q.. da > 1 -4 Co. shops 
Chicago Grt. Western. Й 1 0-4-4-0 oil-elec. switcher West. Elec. & Mfg. Co. 
Sorocabana Ry.............. H 4-10-2 American Loco. Co. 
LOCOMOTIVE INQUIRIES 
United States Хауу......... 2 25-tondiesel-elec. —  — .......... 
MISCELLANEOUS ORDERS 
Road Type of equip. For use on Order placed with 


С.М. &. P. & P.......... Bearings 
Chilean State Rys.. ... Thermic syphons 
(10 sets of 2 each) 


2 streamlined locos.5 


S. K. F. Industries 


Loco motives® Loco. Firebox Co. 


Michigan Central..... ... .Loco-Valve pilots 15 Pass. locos. Valve Pilot Corp. 
Natl Куз. Мехісо.......... Thermic syphons Locomotives Loco. Firebox Co. 
: (12 sets of 2 each)? 
Pennsylvania. ............. Bearings and boxes* 37 new streamline locus. Timken Roller Bear. Co. 


1Steel sheathed, wood lined, 40 ft. 6 in. long. 

2The original inquiry was for 24 cars but only 6 will be purchased. 

3Contemplated, for construction in own shops. 

4These locomotives will be of meter gage and will have three cylinders; 18!; in. by 24 in. outside, 18!; 
by 22 in. inside, and 48 in. driving wheels. 

5Being built by American Loco. Co. 

6 Being built in Germany. 

7For application to 12 steam locomotives which are being thoroughly reconditioned to meet modern 
operating requirements. This installation will make a total of 84 syphon-equipped locomotives on the Na- 
tional Railways. 

S'This is in addition to the Pennsylvania's order placed with the Timken Company three months ago for 
roller bearings for all axles of 28 new electric locomotives and two experimental electric locomotives, making 
a total of 165 Pennsylvania electric locomotives with Timken bearings on all axles, including driving axles. 
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SyivesteR А. MAHAN has been ap- 
pointed works manager of the Philadelphia 
plant of the Edward G. Budd Manufactur- 
ing Co.; Joseph W. Meadowcroft, assist- 
ant works manager; and Earl Blaine. 
chief inspector. 


Grorce A. BENNrS, formerly represen- 
tative of the Nickel Plate-Lackawanna 
Dispatch Line, has become associated 
with the General American Transporta- 
tion Corporation in the refrigerator car 
department, with headquarters at Chicago. 


Tuomas Н. Doottnc, manager oí the 
Boston, Mass., office of the Electric Stor- 
age Battery Company, has been trans- 
ferred as manager to its San Francisco. 
Cal., branch. 


Tur AMERICAN Rotitnc Mitt Сом- 
pany, Middletown, Ohio, has appointed the 
Edgecomb Steel Corporation, Newark, 
N. J., a distributor of its Armco stainless 
steel sheets, plates and strips. 


W. R. Warsa, resident sales manager 
at Chicago for the Ewald Iron Com- 
pany, Louisville, Ky., has been elected a 
vice-president of the company, with head- 
quarters at Chicago. 


К. С. AwcELL has been transferred from 
the engineering service department of the 
A. M. Byers Company, Pittsburgh, Pa. 
to the railroad sales department, with 
headquarters at Philadelphia, Pa. 


Frank A. LivINGSTON, vice-president 
and treasurer of the Ralston Steel Car 
Company, Columbus, Ohio, has been 
elected president and general manager to 
succeed Francis E. Symons, deceased. 


Leon C. Roy, secretary and assistant 
treasurer of the Ralston Steel Car Com- 
pany, Columbus, Ohio, has been appointed 
secretary and treasurer and Blair C. 
Hanna has been appointed manager of 
sales. 


Tre Сосір SronacE BATTERY Corrora- 
TION, Depew, N. Y., has moved its Chi- 
cago office from 32 West Randolph street 
to larger quarters at 227 Garvey court, 
Chicago, where it will maintain a district 
office and service station with facilities to 
handle its increased business. 


THE NAME оғ the Ohio Power Shovel 
Company, a wholly owned subsidiary of 
the Lima Locomotive Works, Inc., Lima. 
Ohio, has been changed to Lima Locomo- 
tive Works, Inc., Shovel and Crane Divi- 
sion. 


R. C. Overstreet has been appointed 
purchasing agent of the Young Radiator 
Company, Racine, Wis. Mr. Overstreet 
was formerly connected with the Mueller 
Furnace Company, Milwaukee, and pur- 
chasing agent for the Nash Motors Com- 
pany, of Racine. 


THE GENERAL REFRACTORIES Company, 
Philadelphia, Pa., has appointed George 
F. Motter’s Sons Supply Company, York, 
Pa., dealer-agents in the York area. 

(Turn to next left-hand page) 
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... needs new materials 


Speed is the keynote of future railway transportation. Special units running 
at 100 miles or more an hour have already been built. 

But every mile an hour increase in speed means an increase in stress. 
The safe generation and transmission of higher power require better, 
stronger materials. The day when iron was iron and steel was steel has 
given way to the day of special alloy steels with characteristics precisely 
suited to the work in hand. Steels are developed by Republic Metallurgists 
for each particular job. 

Strong nickel steel boiler sheets and firebox sheets to withstand high 
pressures; Agathon alloy forging steel that is unaffected by low tem- 
peratures; corrosion-resisting sheets and boiler tubes of Toncan Iron; 
staybolts of alloy steels that are stronger and tougher than the old 
materials; stainless steels for the new high speed trains. 


These are just a few of the many special steels offered by Republic 


GALVANNEALED SHEETS 


to meet the new conditions of modern railroading. clum doo 
or 


Galvannealed sheets in your 


air-conditioning ducts 


e will lessen future main- 
tenance. The protective 
epu 1 C { ее coat won't flake or crack. 


CORPORATION 


CENTRAL ALLOY DIVISION, MASSILLON, OHIO 
GENERAL OFFICES: YOUNGSTOWN, OHIO 


GEorGE Gorpon CRAWFORD, who was 
president of the Jones & Laughlin Steel 
Corporation from February, 1930, to June, 
1934, and since that time served as a di- 
rector and chairman of its executive com- 
mittee, has resigned all connections with 
the corporation to return to his home in 
Birmingham, Ala. T 


І. С. SurLIvAN, eastern sales represent- 
ative at New York, of the Atlas Steel 
Castings Company, Buffalo, N. Y., has 
been elected a vice-president. Mr. Sulli- 
van will continue in charge of eastern sales 
with headquarters as formerly at New 
York. 


THomas O'Leary, Jn, formerly as- 
sistant sales manager of the Western 
division of the Transportation department, 
Johns-Manville Sales Corporation, has 
been promoted to manager of the Western 
division of the Transportation department, 
with headquarters at Chicago, Ill. 


THE AMERICAN BRAKE $ноЕ & Foun- 
pry Company, New York, has purchased 
the plant and equipment of the Railway 
Materials Corporation at Toledo, Ohio. 
The plant will be known as the Toledo 
plant of the American Brake Shoe & 
Foundry Company and will be operated 
under the direction of W. H. Winters, 
vice-president in charge of operations. 


Grorce Н. Воснев, president and gen- 
eral manager of the Westinghouse Electric 
International Company, has been elected 
a vice-president of the Westinghouse Elec- 
tric & Manufacturing Company, with head- 
quarters at New York, retaining also his 
position as president and general manager 
of the Westinghouse Electric International 
Company. 


F. C. Harper, secretary and treasurer 
of the American Sheet & Tin Plate Com- 
pany, Pittsburgh, Pa., a subsidiary of the 
United States Steel Corporation, has been 
elected vice-president and general manager 
of sales, J. I. Andrews, vice-president, 
having retired. F. M. Fuller, general 
manager of sales, has been appointed as- 
sistant to president; Percy Cooke, assistant 
secretary and assistant treasurer, has been 
elected secretary and assistant treasurer; 
M. L. Gardner, assistant treasurer, has 
been elected treasurer, and L. K. Hitch- 
ings has been elected assistant treasurer. 


Hunter MICHAELS, who has been ap- 
pointed district sales manager of the 
American Locomotive Company, with head- 
quarters at Cleveland, Ohio, was born in 
Chicago on September 26, 1889, and was 
educated in the public schools of that city 
and at Lewis Institute. He worked in the 
shops of several car manufacturing com- 
panies in the middle West as draftsman, 
estimator and traveling engineer, and in 
1913 was appointed mechanical engineer 
of the Union Metal Products Company, 
Chicago. He enlisted in the Army in 
1917 and served for 16 months as First 
Lieutenant of the 114th Engineers. He re- 
joined the Union Metal Products Com- 
pany in 1919 and served as assistant man- 
ager until 1923. Не then became sales 
agent of the Railway Steel-Spring Com- 
pany at Chicago. When the company was 
absorbed by the American Locomotive 
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Company in 1926, Mr. Michaels joined the 
sales staff of the latter company in Chi- 
cago, serving as sales agent and assistant 
to the vice-president until his appointment 
as district sales manager at Cleveland. 


Frank P. Roescu, general sales man- 
ager of the Standard Stoker Company, 
Inc., has been appointed a vice-president 
and in this capacity will continue his direc- 
tion of sales, with headquarters, as for- 
merly, at Chicago. 


THE EHRET MAGNESIA MANUFACTURING 
Company, Valley Forge, Pa, has ap- 
pointed the George A. Nicol Corpora- 
tion, 500 Fifth avenue, New York, its 
exclusive sales representative in connection 
with sales of its products to railroads, 
locomotive builders and car builders. This 
company manufactures a large line of 


George A. Nicol, Jr. 


magnesia and asbestos products for use 
as locomotive lagging, car insulation, pack- 
ings and other purposes George A. 
Nicol, Jr. president of the George A 
Nicol Corporation, was formerly execu- 
tive vice-president of the Johns-Manville 
Sales Corporation and has had an im- 
portant part in the development of insula- 
tion and packing materials for the rail- 
roads during the past 25 years. Associated 
with him in this new Corporation are: 
Paul D. Mallay, assistant to the presi- 
dent; C. Allen Koenig, vice-president ; 
Paul H. Twohey, vice-president, and 
William F. Kiesel, 3d, vice-president. 


THe Youncstown STEEL Door Com- 
PANY has acquired the railway supply bus- 
iness of the Camel Company through an 
issue of stock. The Camel Sales Com- 
pany, which for years has been the sales 
agent for Youngstown steel doors and 
Camel door fixtures, will continue as for- 
merly, but in addition will handle other 
products which the Youngstown Steel 
Door Company manufactures. The Camel 
Sales Company will maintain its present 
offices at 332 South Michigan avenue, Chi- 
cago, and in addition will have offices at 
500 Fifth avenue, New York, and in The 
Arcade, Cleveland, Ohio. All of the officers 
of the Camel Sales Company will continue 
in their former capacities. J. P. McWil- 
liams, president of the Youngstown Steel 
Door Company, has been elected president 
of the Camel Sales Company to succeed 
William W. Darrow, deceased. 


Reorganization Petition 
Filed by Baldwin 


THe Batpwin LocomotivE Works on 
February 25 filed in the United States 
District Court at Philadelphia, Pa., a peti- 
tion seeking permission to reorganize under 
the provisions of Section 77 (b) of the 
National Bankruptcy Act. The action, 
brought on behalf of the parent corpora- 
tion, in no way affects the status of any 
of the Baldwin subsidiaries. 

Judge Dickinson, who presided at the 
hearing, entered an order approving the 
petition as complying with the statutory 
requirements and providing that the pres- 
ent Baldwin management may continue 
temporarily in possession of the properties 
and to operate the business as heretofore. 
Pursuant to the terms of the order Presi- 
dent George H. Houston has announced 
that "the business of the Baldwin Loco- 
motive Works will be continued for the 
present at least without cessation of oper- 
ations or change in operating conditions 
or business relations." 

The reorganization move was forecast in 
President Houston's annual report for 
1934 wherein he called attention to the fact 
that operating losses experienced since 
1931, together with bond amortization 
charges, have depleted the Baldwin work- 
ing capital “until it is inadequate for pres- 
ent operating requirements and the pay- 
ment of fixed charges.” Mr. Houston 
then added: “Plans for meeting this diffi- 
cult situation by reduction of fixed charges 
and provision of additional working capi- 
tal are now being formulated and, when 
ready, will be submitted to all classes of 
security holders for their consideration.” 

In the report on the 1934 results Presi- 
dent Houston points out that requirements 
of codes of fair competition under which 
the company’s operations were carried on 
increased costs substantially; but competi- 
tion prevented a corresponding increase in 
sales prices and therefore "the margin be- 
tween sales price and prime cost was ab- 
normally low." Also, because of this “the 
outlook for 1935 is uncertain,” for, al- 
though the company started this year with 
more orders on hand than at the beginning 
of any other year since 1930, “these orders 
were taken at close prices, and are being 
performed now under the same conditions 
of high cost which prevailed during 1934.” 

The report also calls attention to the 
fact that a large portion of the company’s 
1934 business was financed by advances to 
the purchasers by the Public Works Ad- 
ministration. “The financing of railroad 
equipment by this medium,” it adds, “has 
been particularly successful from the view- 
point of the volume of employment created 
in proportion to the volume of financing 
done and with regard to the promptness 
with which the securities resulting from 
some of these transactions have been mar- 
keted by the government agency holding 
them." 


Obituary 


M. Frank Ryan, vice-president and 
western representative of the Pittsburgh 
Spring & Steel Company, Chicago, died at 
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Franklin Automatic Compensator and Snubber 


Hand adjusted Driving Box Wedges that 
either stick or allow slack; ordinary engine- 
tender buffers that bind, are two major causes 
of excessive locomotive maintenance. 

The new Franklin Automatic Compensator 
and Snubber automatically maintains ad- 
justment of driving box fit regardless of 


wear or temperature change. 


Franklin Radial Buffer—Type E-2 


The new Type E-2 Franklin Radial Buffer 
automatically provides free universal move- 
ment yet maintains at all times normal 
contact between engine and tender. 

By automatically maintaining proper ad- 
justment at all times, these twins avoid 
excessive wear on the entire running gear 


and motion work of the locomotive. 


They materially improve the riding qualities of the engine 


and save many times their cost in maintenance expense. 


Franklin repair parts use jigs and fixtures that insure interchangeability, long life and depend- 


ability of service. 


CHICAGO 


Genuine Franklin parts are a guarantee of maximum trouble-free service. 


SuPPLY COMPANY, INC. 


MONTREAL 


his home in that city on February 16. Mr. 
Ryan was born 61 years ago at Sterling, 
Ill, and had been with the company for 
32 years. 


Howarp R. Gass, vice-president and a 
director of the St. Louis Car Company, 
St. Louis, Mo., died of a heart attack on 
February 13 on his farm at Cottleville, 
Mo., at the age of 52 years. Mr. Gass had 
been associated with the company for 16 
years. 


B. N. Law, railroad sales manager 
(Central division), of the Air Reduction 
Sales Company, with headquarters at Chi- 
cago, died at his home in that city sud- 
denly on February 1. Mr. Law, previous 
to his assignment to railroad sales work, 
had been manager of the Chicago district 
of the same company. 


ErrswonrH НАВІС, president of the 
Elhar Steel Company, died on February 
18 in the Prospect Heights hospital, 
Brooklyn, N. Y., where he had been oper- 
ated upon for appendicitis. Mr. Haring 
was born at Monroe, N. Y., 60 years ago, 
and for many years was in the steel busi- 
ness. He was a regular attendant during 
a long period of time at the June Mechan- 
ical conventions at Atlantic City, N. J. 
and was also active in the affairs of the 
New York Railroad Club, having served 
at one time as chairman of its reception 
committee. 


Francis E. Symons, president of the 
Ralston Steel Car Company, Columbus, 
Ohio, died at his home in that city on Jan- 
uary 23 at the age of 62. Mr. Symons was 
born at Newark, Ohio, and had been asso- 


Francis E. Symons 


ciated with the Ralston Steel Car Com- 
pany for the past 28 years, having served 
as its president since 1921. He was also 
president of the Ralston Scales Corpora- 
tion. Mr. Symons, who had previously 
been in railway service with the Baltimore 
& Ohio and the Erie, was, in 1907, elected 
vice-president of the Ralston Sales Com- 
pany and the Ralston Steel Car Company. 
He made his headquarters at New York 
until 1918, three years prior to his election 
to the Ralston presidency, when he moved 
tq Columbus. He was a director of the 
American Railway Car Institute, also a 
member of the code authority for the rail- 
way car building industry. 
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Personal 


Mention 


General 


WaLrER M. ENGLISH, acting superin- 
tendent of motive power of the Chicago, 
Indianapolis & Louisville, has been ap- 
pointed superintendent of motive power, 
with headquarters as before at Lafayette, 
Ind. Mr. English was born on February 


/, 


Walter M. English 


25, 1891, at Danville, 111., and was educated 
at Purdue University, from which he ob- 
tained the degree of Bachelor of Science 
in Mechanical Engineering in 1913, and 
the degree of Mechanical Engineer in 1917. 
He entered the service of the Monon on 
September 10, 1914, as a special apprentice 
at Lafayette, being promoted to the posi- 
tion of mechanical inspector on March 1, 
1916. On October 1 of the following year 
Mr. English became master mechanic of 
the Northern division, with headquarters 


at Lafayette. On July 15, 1933, he was 
appointed acting superintendent of motive 
power. 


Master Mechanics and 
Road Foremen 


W. L. Trout has been appointed gen- 
eral master mechanic of the Minneapolis 
& St. Louis with headquarters at Minne- 
apolis, Minn. The positions of superin- 
tendent of motive power and rolling stock 
and of master mechanic, which have been 
held by H. W. Johnson and L. M. Chap- 
man, respectively, have been abolished. 


Obituary 


Cuartes Н. Van Wnv, former general 
locomotive inspector of the Central of 
New Jersey, died on February 13 at his 
home in Roselle, N. J., at 78 years of age. 
Mr. Van Why retired in 1928. 


THoMas К. Stewart, superintendent of 
Mount Clare shops of the Baltimore & 
Ohio, with headquarters at Baltimore, 
Md., died on February 19 at Bon Secours 
Hospital. Mr. Stewart was 72 years old. 


C. H. Dyson, fuel agent of the Balti- 
more & Ohio, with headquarters at Balti- 
more, Md. died at Miami, Fla, on 
February 15. Mr. Dyson was president of 
the International Railway Fuel Association 
from 1930 to 1933. 


GEoRGE S. WnicHT, who retired in 1931 
as general storekeeper of the Elgin, Joliet 
& Eastern, died on February 2. 


Trade Publications 
pu. 
Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


ConKBOoARD.—Corinco isolation corkboard 
for the control of noise and vibration is 
described in a bulletin issued by the Cork 
Insulation Company, Inc., 155 East Forty- 
Fourth street, New York. 


JovuNarL Jacks.—The construction fea- 
tures of standard and aluminum alloy 
journal jacks are shown in cross-section in 
Form No. 516 issued by the Duff-Norton 
Manufacturing Company, Pittsburgh, Pa. 


Атк NozzrEs.— The new line of Lunken- 
heimer air nozzles, with renewable non- 
metallic disc, is described and illustrated in 
a four-page folder issued by the Lunken- 
heimer Co., Cincinnati, Ohio. à 


Бизе. Enctnes.—Bulletin S-500-Béd, 
a 16-page booklet issued by the Worthing- 
ton Pump & Machinery Corporation. 
Harrison, N. J., contains much data of 


general interest on the subject of Diesel 
construction and its application to a wide 
range of services and industries. The 
essential details and features of a typical 
engine are shown in a sectional drawing. 


No. 8-ET Brake EguipmMent.—The 
New York Air Brake Company, 420 Lex- 
ington avenue, New York, has issued 
descriptive catalog No. 2052 describing the 
new 8-ET locomotive brake equipment. 


Pneumatic Toors.—The Chicago Pneu- 
matic Tool Company, 6 East Forty-Fourth 
street, New York, has issued a bulletin de- 
scriptive of the Super Safety balancer for 
suspending, balancing and lifting portable 
tools or objects up to 200 Ib. in weight. 
A second bulletin, No. 728, describes Type 
T horizontal, single-stage compressors. 


SiGNAL Vave Repairs.—The New 
York Air Brake Company, 420 Lexington 
avenue, New York, has issued two new 
instruction leaflets. The first, No. 2377, 
covers the repair shop test code for the 
New York Style BA and the Westing- 
house signal valves furnished for many 
years. Causes and remedies for improper 
operation are also included. The second 
pamphlet, No. 2377-1, contains similar in 


formation for the new Type C signal 
valve. 
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STEAM PASSENGER POWER 
is Highly Developed 


Back of the Modern Super-Power Steam locomotive is a 


century of experience, continuous development and engi- 


neering progress. 


LIMA OHIO 


Railway 
Mechanical Engineer 
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Locomotive Axle Failures 


And Wheel-Press 


AS it has been appreciated for some time 
that railroad axles have been failing because of 
undue concentration of stress, little has been known 
about how to correct the situation. In the search for 
an improved economic axle life the Timken Roller Bear- 
ing Company early in 1933 inaugurated a research pro- 
gram to learn, if possible, how to avoid axle failures 
which had been occurring at stresses below the usual 
safe working range. Fatigue failures occurring just in- 
side the face of press fitted members will be discussed 
in this paper. The program carried on at the University 
of Michigan and the Timken physical laboratory in- 
cluded both physical tests and photo-elastic studies and 
during the research much valuable data were gathered. 

Application of the usual formulas for determining the 
press-fit pressure between two cylinders gives a uniform 
pressure distribution when the cylinders are both of the 
same length. In the case of a sleeve or wheel pressed 
on an axle, however, the press-fit stresses are no longer 
uniform, but increase rapidly near the end faces of the 
sleeve due to the greater compressive resistance of the 
protruding portions of the axle. This unfavorable stress 
condition is further complicated by the fact that the axle 
rotates under bending stresses—tension on the top and 
compression on the bottom side. 

The end faces of the sleeve have a tendency to im- 
pinge against the compression side of the axle. As the 
axle rotates the alternate contraction and elongation of 
the axle fibers produces a minute sliding action of these 
faces on the axle. This periodic action produces a band 
of abraded axle metal near the end faces of the sleeve 
which is very noticeable in the usual press-fit failures 
and is often accompanied by a brown rust formation 
which introduces a further weakening effect known as 
corrosion fatigue. 


Physical Tests 


Data pertaining to physical tests on carbon-steel axles 
are presented in Fig. 1. Although the work is not yet 
complete, the data now available tend to favor (a) raised 
seat on the axle; (b) stress relief groove in wheel hubs, 

x А : 

Parish Jan paper greeted before the Engineers Society of Western 


3 Vice-president The Timken Roller Bearing Company. 
? Railway Development Department, The Timken Roller Bearing Company. 


Railway Mechanical Engineer 
APRIL. 1935 oe 


Fits! 


By T. V. Buekwalter? and 
P. €. Paterson‘ 


Research by means of fatigue 
tests and photo-elastic studies 
of models to determine loca- 
tion and extent of stresses due 
to press fits and rotative bend- 
ing with means for prolonging 
the life of axles 


and (c) cold working of wheel seats, as prolonging the 
life of axles. For example, some test specimens em- 
bodying these features have already shown 40 times the 
life of normal carbon-steel plain axles. It should be 
noted that the possibilities of improving axle life by 
means of cold working the wheel seats is recognized as 
an outstanding development, both in this country and 
abroad, and is already the subject of intensive research 
on the Timken program. 

The data derived from tests on 64 axles indicate an 
improvement of 25 per cent in fatigue strength of plain 
carbon steel as used in locomotive axles without cold 
working. Thus an axle having a normal life of 400,000 
miles under present-day conditions might be given a life 
of at least 1,500,000 miles by comparatively minor modi- 
fications. However, if the axle is cold worked in ad- 
dition to being provided with raised seats and stress- 
relief grooves in the wheel hubs, it is within the realm 
of possibility that practically the full fatigue strength of 
a normalized steel axle (39,000 Ib. per sq. in.) can be 
made available for design purposes. 

The use of alloy steels when properly heat treated 
offers opportunities for marked improvement in axle 
life, but unless the alloy steel is properly heat treated 
there is no advantage whatsoever over carbon steel. 

The physical tests, made on 2-in. diameter shafts, were 
conducted on cantilever type rotating beam machines. 
Loads were applied to the specimens through double- 
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row Timken bearings mounted in self-alining housings. 
The press-fitted members were applied to the specimens 
.0005 in. tight per inch of diameter. The machines were 
operated continuously at 2,000 r.p.m. until failure oc- 
curred. 


Photo-elastic Study of Press-Fitted Members 


A qualitative analysis of a series of photo-elastic 
studies showing the stress concentration developed in 
various press-fitted assemblies, with particular reference 
to driving, trailer and tender axles, is herewith presented, 
discussing in detail 
(a) equipment 
(b) character of photo-elastic fringes on an axle not subject 
to press-fit stresses 
(c) character of photo-elastic stresses on integral shoulders 
and press-fit members 
(d) character of fringes at fillets on wheel hubs 
(e) photo-elastic fringes with press-fit members, such as driv- 
ing or tender wheels, having stress-relief grooves on the inner 
face of the hub. 


These photo-elastic studies show that the strength of 
an axle is considerably weakened by the conventional 
press fit. This checks with service and fatigue tests as 
to where axle failures occur. Means of improving this 
stress concentration are indicated by the tests of various 
shaped grooves on the inside face of the wheel hub and 
by the use of a raised wheel seat. 

The following conclusions may be drawn from this 
photo-elastic study: 


1—The conventional type of press-fit assembly of a plain wheel 
hub on a uniform diameter axle, Fig. 6, gives a stress concen- 


tration of about the same magnitude as a very small fillet; in 
this comparison the hub is considered as being machined as an 
integral part of the axle, as in Fig. 5. 

2—The effect of a radius at the inside hub face of the wheel, 
Fig. 6, offers no noticeable improvement over a sharp corner on 
the wheel hub, Fig. 7. 

3—A wheel hub mounted against a shoulder on an axle, Fig. 
8, gives a weaker axle construction than the conventional as- 
sembly. 

4—A grooved wheel hub mounted on a uniform diameter axle, 
Fig. 9, reduces the stress concentration considerably over the con- 
ventional assembly. 

5—Of the six types of relief grooves tested type 5, Fig. 10 
(also photo-elastic studies Figs. 9 and 12) gives the least stress 
concentration. The other types of grooves tested, which differed 
in shape, depth and location, also show improvements over the 
conventional assembly. 

6—A plain type of wheel hub mounted on an axle with a 
raised wheel seat or pad, Fig. 11, gives an improvement in stress 
concentration over the conventional assembly. 

7—A certain height of pad gives maximum reduction in stress 
concentration and the use of a higher pad does not give any 
further beneficial effect. 


Designs Tested and Equipment Used 


The axles studied were of the conventional outboard 
type. The Bakelite test models were designed to show 
stress concentration and distribution as affected by modi- 
fications of the inside face of the wheel hub and by 
changes in wheel-seat diameter. 

All axles studied had a journal diameter of 8% in., 
but the wheel-seat diameter varied from 934 in. to 12 
in. The wheel-hub sections at the inside hub face were 
approximately 4 in. thick. Various wheel-hub modifi- 
cations were tested also. All models were made of 
Bakelite approximately 3$ in. thick and were one-sixth 


CHEMICAL ANALYSIS. 


CARBON .485 % YIELO POINT 
MANGANE SE .62 % ULTIMATE 
S5[-PHosPHoRus .023% ELONGATION IN 2" 
SUL PHUR REDUCTION 
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89,000*/_" TEMPERED АТ 1100°F. 

26% ROUGH MACHINED, 
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Fig. 1—Fatigue test data of carbon-steel axles, normalized and tempered—Specimens 2 in. diameter; press fit of 
hub, .001 in. tight 
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Fig. 2—General view of photo-elastic equipment and 
model in position 


of the actual dimensions of) the wheel-hub and axle 
assembly. 


Method of Loading and Photo-elastic Set-Up 


This is shown in Figs. 2 and 3. Fig. 3 indicates the 
method of simulating the press-fit condition, calibrated 
springs pressing the hub against the axle. Fig. 2 shows 
a general view of the complete axle and wheel model 
under load in position in the photo-elastic set-up. Long 
steel beams carrying pans are fixed to the ends of the 
axle model. This construction permits pure bending 
stresses to be applied to the model so that simultaneous 
bending and press-fit stresses may be obtained. 

A photo-elastic study showing fringes for the case of 
a uniform beam with pure bending stresses only is shown 
in Fig. 4. Parallelism and equal spacing of fringes in- 
dicate uniform stress distribution. Fringe marked 0 is 
the neutral axis. Shearing stresses shown are directly 
proportional to fringe order marked on each fringe. 


Saee 


Fig. 3—Close-up of wheel and axle model with calibrated 
springs to simulate press fit 
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Another study of bending stresses is shown in Fig. 5. 
This covers the portion of an axle enlarged to represent 
a wheel hub which, in this case, is studied as an integral 
part of the axle. Note the crowded and sharply curving 
fringes at the very small fillets adjoining the enlarged 
portion, which indicates localized stress and the point 
where failure will occur. This integral study shows 
that the conventional press fit gives a stress concentration 
of about the same magnitude as a very small fillet or 
sharp corner. Compare this with Fig. 6. 


Discussion 


A conventional press fit of a plain wheel hub on a uni- 
form diameter axle, Fig. 6, gives peak press-fit stresses 
at the end faces of the wheel hub. It should be noted that 
the maximum bending stresses also occur at the same 
position on the axle. The bending stresses are much 
greater than those normally calculated due to the abrupt 
change in section from the axle into the hub. It is evi- 
dent, therefore, that both these unfavorable conditions 
occur at the same location on the axle, thereby creating 
an accumulative weakening effect. If in the case where 
a wheel hub is mounted against a shoulder on an axle, 
Fig. 8, the hub radius is made to fit the small shoulder 
radius; then, in addition to the weakening effect men- 
tioned above there exists the unfavorable effect of the 
stress concentration of the fillet occurring at this same 
critical section. This type of shoulder construction 
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Fig. 4 (Left)—Fringes in uniform beam under bending 

stresses; Fig. 5 (Right)—Fringes in beam with enlarged 

portion representing wheel hub when under bending 
stresses 


weakens the axle, but its effect is sometimes small as 
compared to the total stress concentration present. 

A conventional press fit of a plain wheel hub on an 
axle with raised wheel seat or pad, Fig. 11, has three 
beneficial effects: A more gradual change in section 
takes place between the axle and the wheel hub; the 
peak pressure at the end face of the wheel hub is re- 
duced, due to the decrease in lateral restraint of the pro- 
truding axle, and the bending stresses in the axle near 
the end of the pad are reduced at the point where the 
press-fit stresses are a maximum. 

A grooved wheel hub on a uniform diameter axle, 
Fig. 9, presents a very favorable fringe pattern, show- 
ing an improvement over the cases discussed above. 
Grooving has the effect of relieving the peak press-fit 
stresses near the end face of the hub. This is due to 
the flexibility of the lip on the hub which prevents the 
building up of high stresses at this point. Grooving 
also effects a gradual transition in section from the axle 
into the sleeve, functioning in the manner of a large 
fillet. 

From the standpoint of economical design, grooving 
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Fig. 6—Straight axle seat with hub assembly having a 

L$-in. radius on the inner face. Stress concentration 

near the inner hub face corresponds with the zone of 
failure in service 


appears to offer improvement over the use of a plain 
hub mounted on a pad on the axle. The axle forging 
design is simplified and space requirements are reduced. 

The comb nation of a raised wheel seat or pad with a 
grooved wheel hub, Fig. 12, gives a very favorable fringe 
pattern. This combination may be expected to show 
some improvement over all other designs. Preliminary 
analysis of the Timken photo-elastic studies, however, 
does not show definitely how much improvement is 
represented by this combination over the case where a 
grooved hub 1s applied on a straight axle, Fig. 9. This 
question is being given further analysis. 

Six different types of grooves were tested. It is 
natural to expect that the larger the groove and the 
thinner the wedge-shaped lip the greater will be the im- 
provement in stress concentration. There are certain 
limits to groove formation, such as reduction in wheel 
tonnage, reboring of wheel centers, and the danger of 
failure of material with thin sections at the lip. Too 
thin a lip is also undesirable because of its inability to 
transmit sufficient pressure to give the desired reduction 
in peak press-fit pressure. 

The best groove formation was found to be type 5, 
Figs. 9, 10 and 12, and it is expected that further studies 
now under way will indicate that the pressure peaks will 
be reduced for this type over the other grooves. This 
groove shape has a 20-deg. angle tangent to the groove 
radius and gave better results than either the 30-deg. 
angle or the 45-deg. angle or any of the other groove 
formations. 

Various heights of wheel-seat pads were investigated. 
It is apparent that some particular height of pad gives 
maximum reduction in stress concentration and that the 
use of a higher pad does not give any further appreciable 
beneficial effect. This phase is being given further 
study. 

A two-dimensional stress distribution is indicated in 
these photo-elastic studies and the question may arise 


amato itt 


Fig. 7 (Left)—Straight axle and hub with sharp corner; 
Fig. 8 (Right) —Axle with hub mounted against a shoulder 
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Fig. 9—Straight axle with grooved wheel hub assembly, 
type 5—Note the reduction in axle stress concentration 


as to the applicability of this method in view of the three- 
dimensional case actually present in the press-fit as- 
sembly. However, these photo-elastic studies have their 
value from a qualitative standpoint. They permit a 
comparison of one fringe pattern with another ; determine 
the stress concentration due to shape; give an indication 
of the distribution of pressure across the length of the 
press fit; and develop a broader aspect of the entire 
problem. With this in mind fatigue tests can be planned 
more directly toward a definite design, thereby eliminat- 
ing the necessity for determining certain variables from 
a serles of fatigue tests requiring considerable time and 
expense. It is not believed that definite numerical data 
can be obtained on stress concentration from photo- 
elastic studies. It is necessary to resort to fatigue tests 
in order to determine the actual stress concentration as 


Fig. 10—Wheel hub relief groove No. 
5 which showed best improvement in 
reduced axle stresses 


developed by the combination of the effects of size, 
sensitivity of materials, three-dimensional stress system, 
and corrosion fatigue. 

Further work using a sensitive lateral extensometer 
is being continued by the Timken Roller Bearing Com- 
pany at the University of Michigan to determine the 
principal stresses. 


Stress Calculations 
Fig. 13 and accompanying table presents a tabular 
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Fig. 11 (Left) —Raised seat on the axle with а hub having 

a sharp corner; Fig. 12 (Right) —Raised seat on the axle 

with a hub having relief groove—Note the difference in 
concentrated axle stresses 


analysis of stresses occurring in a typical outboard-bear- 
ing railroad axle. It is particularly interesting to note 
that the maximum shear stress at the inside hub face 
using a stress relief groove in the hub is only 5,400 Ib. 
per sq. in. as compared with a stress of 13,700 1b. per 
sq. in. when a plain type hub is used. 

À comparison of the Timken type axle, which em- 
bodies the features discussed in this paper, with the 
standard A.R.A. type E axle, is shown in Fig. 14. The 
Timken axle is shown above the center line, while the 
A.R.A. axle is indicated below. 

The A.R.A. axle has three concentrating factors con- 
sisting of (a) the presence of a shoulder on the portion 
of the axle subjected to high bending stress; (b) use of 
a comparatively thick hub without relief, building up 
higher stress concentration at the face of the hub, and 
(c) the superimposing of (a) and (b), producing maxi- 
mum stress concentration at the inner hub face (illus- 
trated in worst possible form in Fig. 8). 

Railroad axles for outboard-bearing engine trucks, 


Summary or STRESSES ~7§ AXLE 
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13—Axle-stress calculations for outboard-bearing 
axle under the loading shown 


Fig. 
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drivers, outboard trailers, tenders, and freight and pas- 
senger cars are subject to improvement by using the 
Timken construction. shown above the center line in 
Fig. 14 which eliminates the integral collar, introduces 
a stress relief groove, and provides a raised seat for the 
press fit of the wheel hub. There is also definite prob- 
ability of improvement in axle service by cold working 
of the wheel seat. 

Improvement in axle service could be obtained at 
slight expense in rolled wheels by providing an extended 


Timken Type 
Ax!e and Wheel Hub 


A.R.A Standard 
"E'Axle and Wheel Hub 


Fig. 14—Timken improved type axle (above) compared 
with A. R. A. standard axle (below) 


hub of reduced diameter corresponding with the 20-deg. 
lip on the relief groove, as shown in Fig. 14. 

The relief groove on the outer wheel hub face is not 
considered necessary because the stress in the axle is 
greatly reduced at that point, that portion of the axle 
not being subject to stress increase arising from flange 
action. 

Physical tests for determining fatigue limit of reduced 
axle specimens are being continued at the Timken 
physical laboratory and at the University of Michigan. 
Photo-elastic studies are also being continued. 


Plywood with 
Resin Glue Binder 
NEW type of plywood, known as Harbord Super 


A Plywood, which apparently offers marked ad- 
vantages for passenger-car lining because of its re- 
sistance to moisture, has been developed by the Harbor 
Plywood Corporation, Hoquiam, Wash. 

Fabricated under exclusive processes by the use of 
a new type of resin glue invented by James Nevin, the 
new plywood is glued, dried and ready for use in from 
three to five minutes. The resin binder is applied dry 
between the alternating plies of fir or other wood and 
each panel is then hot-pressed individually between 
heated plates in a 350-ton press which takes panels up 
to 102 in. in width and as long as required. 

Exposure and boiling tests have indicated that the 
new material can be used indefinitely for outdoor pur- 
poses with no separation of the plies and without warp- 
ing. Other advantages claimed for this new type of 
ply wood are great flexibility; high insulation; resistance 
to molds, fungi and insects, which will not attack or 
penetrate the Nevin resin binder; considerable fire re- 
sistance and greater ease in handling and working, with 
decreased wear on tools. 
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Additional 4-8-4 Heavy Fast 
Locomotives for the Lehigh Valley 


ES in 1931 the Lehigh Valley placed orders for 
two sample 4-8-4 type locomotives, one each with 
the Baldwin Locomotive Works and the American Loco- 
motive Company. These locomotives were designed to 
handle fast freight trains of 3,000 tons between Buffalo 
and tidewater. A specified schedule covering train move- 
ments was drawn up by the road and given to the build- 
ers. On comparatively level sections the running time 
specified over a division was at a rate of 30 m.p.h. Helper 
service was to be used at only one point. 

A general description of the two sample locomotives— 
No. 5100, road class T-1, and No. 5200, road class T-2— 
was given in the Railway Mechanical Engineer, May, 
1931, page 237. Before being placed in regular service 
they were submitted to full dynamometer road tests. Both 
locomotives satisfactorily handled trains somewhat in 
excess of the specified 3,000 tons and in less than the 
time called for. Tests showed indicated horsepowers as 
high as 4,100; drawbar horsepowers up to 3,865 at about 
35 m.p.h.; coal consumption from 3.16 to 3.55 lb. per 
drawbar horsepower hour ; an evaporation of 6.32 to 6.92 
lb. of water per pound of coal; 19.9 to 23.8 Ib. of water 
per drawbar horsepower hour, and an average mechanical 
efficiency of about 92 per cent. 

Up to 1931 Lehigh Valley fast freight trains were 
handled by Class K-5% Pacific type locomotives with 
73-in. drivers, weighing 311,900 lb. and having a rated 
tractive force of 48,723 Ib., or by class N-5 Mikado type 
locomotives with 63-in. drivers, weighing 325,000 Ib. and 


Right-hand side of the back boiler head in the cab of the 
Lehigh Valley locomotive 
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Five more 4-8-4 type locomo- 
tives bring total for Class T 
up to 27——New power has 
larger drivers, higher boiler 
pressure and increased grate 
area 


having a rated tractive force of 63,000 Ib. The Mikados 
were also equipped with boosters having a tractive force 
of 11,000 Ib. 

The sample locomotives, having proved so satisfactory, 
an additional order for 10 locomotives were given to 
each of the two builders, delivery being made in the 
spring of 1932. Practically no changes were made in 
either design, but somewhat larger tenders were specified. 
While the two sample locomotives had tenders with a 


Table 1—General Comparison of Lehigh Valley 4-8-4 
'Type Locomotives 


Road clase). oreen nas T-1 T-2 T-3 
Road number . po 5101 5201 5126 
Builder’ 445: s Baldwin American Baldwin 
Weight, engine, lb........ 413,170 424,000 435,000 
Weight on drivers, lb..... 270,000 269,000 272,200 
Rated tractive force, engine, 

M, e ees ria ied. s 66,400 66,700 66,500 
Tractive force, aux. loco., 

RO MURAT ааа 18,360 18,360 UAE 
Cylinders, РР 27 іп. by 30 іп. 26 іп. by 32 іп. 27 іп. by 30 in 
Drivers; i]. sercas sis 70 0 
Steam pressure, Ib........ 250 255 275 
Heating surfaces, sq. ft.: 

Firebox, complete ...... 490 508 507 
Tubes and flues........ 4,932 4,933 4,932 
Evaporative p 5,422 5,411 5,439 
Superheating 2,256 2,243 2,056 
Grate area, sq. 88 88.3 96.5 


capacity for 18,000 gallons of water and 28 tons of coal, 
subsequent locomotives were provided with tenders hav- 
ing a capacity for 20,000 gallons of water and 30 tons 
of coal. 


New Locomotives Designated as Class T-3 


Five more locomotives of the 4-8-4 type, built by the 
Baldwin Locomotive Works, have now been delivered 
to the Lehigh Valley. They are designated as class T-3, 
numbered 5125 to 5129, and are intended for service in 


Front of cast-steel bed for Lehigh Valley 4-8-4 type loco- 


motives—it includes air reservoir and cylinders with 


integral back heads 
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Lehigh Valley 4-8-4 type locomotive, Class T-3, designed for fast freight and heavy passenger traffic Built by the Baldwin Locomotive Works 


either fast freight or heavy passenger runs between Jer- 
sey City, N. J., and Buffalo, N. Y. In general design 
they are a development of the previous class T-1 and 
T-2 engines. A general comparison of the leading weights 
and dimensions of the three locomotive classes is given 
in one of the accompanying tables. It will be noted 
that in the new class T-3 the diameter of the drivers 


Table 11—Principal Dimensions, Weights and Proportions 
of the Lehigh Valley 4-8-4 Type Locomotives, Class T-3 


Railroad. «аа eec Suo оъ Е Lehigh Valley 
Builder urls ieovrdaa tesque eV А Baldwin Locomotive Wks. 
Road Nos. aic vd УДК РУ 
Róádsclass... nace ool ESI iE T-3 
Type of locomotive... 4 iss erbe rer ne oA 4-8-4 
SERVICE o dose seva eder qr MBAS, e s cec oet Freight and passenger 
Height.to top of stacks... eese cereos 16 ft. 0 in. 
Width ЮЕ ыйкы ил уе жае nouae zs cie e ea ead s 11 ft. 0 in. 
Cylinders, diameter and stroke.................2 —27 in. by 30 in. 
Valve gear; уре: аа rode ERG IESUS Baker 
Valves, piston type: 
SIZE Nina, e PET СЕК ДАРИНА in e ER 12 in. 
Maximum тате]... ааа aa 85% in. 
Steain Wap ees а лдан ызны ue Ас. ovo CR 154 in 
Exhaupt clearance’. „ене ы: рог dem Гв in 
Lead in ful ЕШР а а ое 14 іп 
Cut-off in full gear, per cent................. 82% 
Crank throw ..... АБРИ ITácado 25 іп 
Weights in working order: 
On AdEIV ERS. voisine oe once OST OE 272,200 Ib. 
On front пепео Коло ГАДЫ 73,700 Ib. 
On Шапе trucks орь аа НЕ 89,100 Ib. 
ЖОНИ Тепе cu sirena pU So Vader 435,000 Ib. 
GENES аА ant soe ea ea AN 389,000 Ib. 
Wheel bases: 
Driving’ soas minsin cere ae gaa IT VR 20 ft. 0 in. 
Rigid, РЕНЕ Орт terrane T rn EON 13 ft. 4 in. 
otal’ engine: asa ccpit peat NIS DITS « 45 ft. 11 in. 
Total engine and їепдег..................... 95 ft. 2in. 
Wheels, diameter outside tires: 
ЛР кыба НИЕТА ТИЕР, 77 іп. 
ТТ ecane be oho ee dod ater 36 in. 
Traing. Stuck. s eerie Piedad 42 in 
Journals, diameter and length: 
Driving, main ism e yp Een fes 13% in. by 14 in. 
Driving, Бег Lise se exu таъол awe 1] in. by 14 in. 
Front THUG ыкы» Melon ete ie URS 7% in. R. B., 
ташрик E O A AEAT TEE 9 in. by 14 in. 
Boiler: 
ИУ УЕ ае о wear mars a a estrellas Conical 
OEA DÉMIBUEE дыга шы» нагай а ny s 275 lb. 
Fuel ааа ооо a RU iren a Mela à Soft coal 
OKOE ROC OE Ee Eon OL I Уе Standard BK 
Diameter, first ring, outside.................. 86/14 in. 
Diameter, third course, outside............... 98% in. A 
Firebox, length and width................... 14434 in. by 96% in. 
Height mud ring to crown sheet, back........ 7254 in 
eight mud ring to crown sheet, front........ 9136 in 
Combustion chamber length.................. 48 in. | 
Tubes, number and Ч4їатше!ег................. 77—24 in. 
Flues, number and diameter................. 202—316 in. 
Length over tube зһееёѕ..................... 21 ft. 6 in. 
Orate tyDE ааа viu rs © але йкы Firebar 
Girst MUR igh ie deer Vater gne P EROR NO ets 96.5 sq. ft. 
SORE como Возна Азу pese eX prr a я Standard BK 
Heating surfaces: 
Firebox and comb. chamber................. 364 sq. ft. 
Syphons. (4)- ааваа x a атаи а 143 sq. ft. 
Веро total! Sia Aie ete М SE C NaS 507 sq. ft. 
T'abes-and. fes. ics ev ызалы E PR 4,932 sq. ft. 
Total evaporative аа го auus ek ge web 5,439 sq. ft. 
Superheating (Type Е)...................... 2,056 sq. ft. 
Comb. evaporative and superheating........ 7.495 sq. ft. 
Feedwater Heater: Qu сыл» жае жа дака Fic e lt Worthington—5S A 
Tender: 
Style E PWEDE WERENT RATER T Una A Rectangular W.B. 
Water: т тс, ЖИР RS ra Dn ern TAE eren 20,000 gal. 
Fuel capacity: аа s eir nae RS UR EDI 30 tons 
TrüCck& 25252839294 Дока еда Амаа A Nds 6-wheel 


General data estimated: 
Rated tractive force, 8214 per cent cut-off... .66,500 Ib. 


Potential horsepower (Cook)............. . 4,332 
Speed at 1,000 ft. piston speed. .45.85 m.p.h. — 
Piston speed at 10 m.p.h.......... .218.3 ft. per min. 


Weight proportions: 
Weight on drivers > total weight engine, per 
CEE ions ККУУ ККУ ТЫК Et UE od ME 
Weight on drivers -- tractive force. 
Weight engine —- comb. heat. surface 


Boiler proportions: 


Tractive force — comb. heat. surface.. 8.87 
Tractive force X dia. drivers —- com 

surface «ce ies 83 
Combined heat. surface + 77.7 
Firebox heat. surface + grate агеа........... 5.26 
Firebox heat. surface, per cent of evap. heat 

surface ... кеа фар ае 9104 
Superheat. surface, per cent com heat. sur- 

LACE ou ro eser DUE DD USE MO ANT TE peu 
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Table III—Special Equipment Applied on Lehigh Valley 
4-8-4 Type Locomotives, Class T-3 


Baldwin Locomotive Works 
5125—5129 

Vestinghouse Air Brake Co. 
Westinghouse Air Brake Co. 
American Arch Co 


Builder ........ 
Engine numbers 
Air brakes, 8-ET..... 
Air compressors—2-8 v, 
Arch, brick, Security... 


Axles, driving ..... Standard Steel Works Co. 
Axles, engine truck.. Standard Steel Works Co. 
Axles, tender ................ КЕСТЕ 2s. Bethlehem Steel Co. 
Bearings, roller—Front truck (5)........... Timken Roller Bearing Co. 
Bearings, roller—Driver, trailer, tender (2)..Timken Roller Bearing Co. 
Bed, locomotive ........................... General Steel Castings Corp. 
Bell ringer cis: 2e mese nemer как Ga aes Sunerior Ry. Products 
Blower nozzle ‚у. кенд алик. ана T-Z Ry. Equip. Co. 
Blower valve: illo НН НЕКАД, Lunkenheimer Co. 
Blow-off valve... 0... cece eee eee eee nee Wilson Eneineering Co. 
Brakes, driver ......... ccc cece cece eee American Brake Co. . 
Brakes. tender—clasp ..................... American Steel Foundries 
Brake shoes (driver-tender).......... 0.00008 American Brake Shoe & 
: Fdry. Co. 
Buffer, radial ............................. Franklin Ry. Supply Co. 
Bushings, cylinder and valve................ Hunt-Spiller Mfg. Corp. 
Cab windows—clear vision................-. Prime Mfg. Co. 
Check valves, feedwater heater.............. Consolidated .\shcroft 
К ard Hancock Co. 
Check valve, їп}есйог....................... Consolidated Ashcroft 
терех : Hancock Co. 
Couplers, engine Шз ce eee eee eee eee National Malleable & Steel 
* Cast. Co. 
Coupler, tender сызууну ccc eee eee eee Gould Coupler Co. 
Cylinder cocks аа TIPET Seta ERR Ardco M fe: Co. Р 
ylinder relief уаіуеѕ,..................... Walworth Л . Co. 
Draft gear— Type АДЖЕ. ^H. Miner ^ 
Draftgear attachments .................... Symington Co. 
Drawbar—Unit Safety ..................... Franklin Ry. Supply Co. 
Drifting valve steam line check............. Lunkenheimer Co. 
Drip cocks. Чупато........................ Lunkenheimer Co. 
Driving-box brasses ....................... Magnus Metal Co. 
Driving-box grease сеПаг................... Franklin Ry. Supply Co. 
Driving-wheel wearing plates..............- Magnus Metal Co. 
Dust guards, {епйег........................ Cottman Co. 
Dust guard closures..... e Cottman Co. 
Feedwater heater—Type laris ies Worthington Pump & Mfg. 
Я A Corp. 
Fire door—Butterfly No. 8................. Franklin Ry. Supply Co. 
Flexible connections, engine and tender . Barco Mfg. Co. 
Fite blower ............... Superior Ry. Products Corp. 


Driving-box safety bombs (2) 


Timken Roller Bearing Co. 
Frame, tender— water bottom meti Ste 


-General Steel Castings Corp. 


Gages, steam .............. -Consolidated Ashcroft 
а Hancock Со. 
Grates—firebar ........................... Waugh Equip. Co. 
Headlight: i222 cium nre Ri nere Pyle-National Co. 
Headlight generator ..... fo eal ue abbr o0 do ao «Sunbeam Electric Mfg. Co. 
Heating equipment reducing valve.......... Leslie Co. 
Injector, live steam—Type Торн Consolidated Ashcroft 

1 Hancock Co. 
Lagging: аара реа Tohns-Manville Sales Corp. 
Lamps, cab ow... ee r enana cece eee РУ Pyle National Co. 
re clapsinication c күну: Meant: Hoods Buck Mie e 

ral moti. vine Бох................. nklin Ry. o. 
Lubricator— Bosch (air compressor)......... v ( б: Y 9UPP 
Lubricator, mechanical .................... Detroit Lubricator Co. 
Lubrication—Alemite fittings ..............-P. rime Mfg. Co 


Lubrication fittings, driving-box faces (grea e).Universal Lubricating 


2 Systems, Inc. 
Lubrication hose, engine and tender, stoker x 


по akya йук» жи Aron Deane E e кр ЫЕ ckless Metal Products Co. 
Netting, smokebox—Draftax No. 393........ i. S. Tyler Co. 
Packing. piston and bull ring.......... sse Hunt-Spiller Mfg. Corp. 
Packing. piston rod and valve stem.......... U. S. Metallic Pack. Co., 

7 King type . 
Pilot (cast steel)... seen General Steel Castings Corp. 
Pipe (wrought iron) (3)................. A. M. Byers Co. 
Pipe (wrought iron) (2).................. Reading Iron Co. 
Plugs, arch tube....... cece ee ee eee ee ee eee American Locomotive Co. 
Plugs, washout а... American Locomotive Co. 
Nevers gear siecle csse Avec Rhe sewn ena franklin Ry. Supply Co. 
Rods .. rm Standard Steel Works Co. 
Rod bushings, һгопле...................... Magnus Metal Co. 
Rod bushings, connecting rod stub........... Hunt-Spiller Mfg. Corp. 
Safety valves ............................ Consolidated Ashcroft 
g Hancock Co. 
Safiders; „унгасаараа ae .-U. S. Metallic Pack. Co. 


Edwin S. Woods & Company 
Okadee Co. | 
Ry. Steel Spring Co. 
Consolidated Ashcroft 
Hancock Co. 
Flannery Bolt Co. 
1. . Bethlehem Steel Co. 
- Standard Stoker Co. 
Superheater Co. 
«Locomotive Firebox Co. 
-Consolidated Ashcroft 
Hancock Co. 
«Everlasting Valve Co. 
«Symington Metal Co. 
agnus Metal Co. 


Syphons, Thermic .. 
Tank hose couplings. 


ender frame ........... -General Steel Castings Corp. 
Throttle valve—Bradford ............ . American Throttle Co. 
Tires, driving and trailer................... Midvale Steel Co. 
Train control, ашотайс.................... General Ry. Signal Co. 
Tuck, engine (їгате)..................... General Steel Castings Corp. 
tuck, trailing (їтате).................... General Steel Castings Corp. 
LN ; tendef аа eie он Gort eS Vs eR - General Steel Castings Corp. 
l'ubes and flues, steel... ....... ccc eee eee National Tube Co. 
valves, саб: мыз балыка КыЛ es tee Walworth Co. 
vale gear—Baker ........................ Pilliod Co. 
alves, feedwater-heater throttle........... «Consolidated Ashcroft 
Y Hancock Co. 
уез, Б ЖАК ЖОКГО КСЛСС Lunkenheimer Co. 
ater gage ае eremi Ve pex ed Nathan Mfg. Co. 
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Water column .,.......................... Маћап Mfg. Co. 


Wedges, adjustable ...................... Franklin Ry. Supply Co. 
heels, engine {гисК....................... Standard Steel Works Co. 
Wheels, trailer {гисК...................... Standard Steel Works Co. 
Wheels, tender .........0. 0. e eee e ene eens Standard Steel Works Co. 
Whistle ........ Ae e Sonic Ae De eg zer е Consolidated Ashcroft 
> Hancock Со. 
Whistle operator .......................... Viloco Ry. Equip. Co. 


has been increased from 70 in. to 77 in. and the boiler 
pressure raised from 250 to 275 lb. As a result the rated 
tractive force has remained practically constant while the 
proportions make the new locomotives better adapted 
for still greater speeds in harmony with the traffic de- 
mands at the present time. The firebox was made a foot 
longer, the weights were somewhat increased and the 
wheel bases extended. In keeping with general road re- 
strictions for through service the stack height is held 
to 16 ft. and the width to 11 ft. The locomotives are 
designed, furthermore, to operate on 114 per cent grades 
and to pass curves of 18 deg. 


Boiler and Boiler Mountings 


The boiler is of the conical type and carries 275 lb. 
steam pressure. The outside diameter of the first ring 
is 863 в in. and the largest outside diameter at the third 
course is 98% in. Nickel steel sheets, furnished by the 
Bethlehem Steel Company, are employed for both shell 
and firebox. The firebox crown and side sheets are in 
three pieces, which, in addition to the door sheet throat 
sheet, flue sheet and combustion chamber, are completely: 
welded. The firebox is 1443 in. long and 9674 in. wide, 
which provides a grate area of 96.5 sq. ft. Three Ther- 
mic syphons on which the Security brich arch is carried 
are fitted in the firebox and an additional syphon is 
located in the combustion chamber which is 48 in. long. 
The grates are of the Firebar type and the coal is fed 
by a Standard Type BK stoker with a cast-steel trough 
on the tender. The superheater is a Type F, having 
2.056 sq. ft. of surface. Auxiliaries operated by super- 
heated steam are the whistle, drifting valve and blower 
valve. 

The feedwater heater is a Worthington, type 5-S-A 
and, for supplementary boiler feeding, a Hancock non- 
lifting injector, type LNL, is fitted. The feedwater 
check valves are located on top of the hoiler near the 
front end. 

Three safety valves of the Consolidated type are 
located a short distance back of the dome and are attached 
directly to the boiler shell which is suitably reinforced 
at this point. Superior flue blowers are provided. The 
whistle, controlled by a Viloco whistle operator, is 
mounted on the side of the smokebox in an inclined 
position. Blow-off valves and mufflers are of the Wilson 
tvpe. Sanders were furnished by the U. S. Metallic 
Packing Company and the boiler lagging by Johns- 
Manville. 


Foundation and Running Gear 


'The locomotive is built on a one-piece cast-steel bed 
furnished by the General Steel Castings Corporation. 
The bed casting includes the cylinders with integral back 
heads, an air reservoir and various brackets, including 
those for the air compressors on the front deck. Its 
shipping weight was approximately 66,500 Ib. Pilots 
were not fitted on the previous class T-1 and T-2 locomo- 
tives, but have been provided on the new class T-3 loco- 
motives. The engine coupler is counterbalanced and 
pivoted so that it can swing down clear into the cast- 
steel pilot when not in use. All drivers and the trailing 
truck are equalized together by means of a transverse 
lever back of the rear drivers which is connected to the 
trailer-truck equalizers. 

(Continucd on page 143) 
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Light-Weight Motor Cars 
On the Norfolk Southern 


WO light-weight rail motor cars, designed for 

single-unit operation, were delivered to the Norfolk 
Southern by the Brill plant of the American Car & 
Foundry Company near the end of 1934. These cars, 
which are known as “rail buses," weigh about 41,000 Ib. 
each and are driven by 176-hp. gas engines through me- 
chanical transmission. They are 56 ft. 7 in. long by 9 
ft. wide; 10 ft. 475 in. in height overall, measured from 
the rail; provide seats for 53 persons in two passenger 
compartments, and have a baggage room 12 ft. 11 in. 
long. The approximate weight distribution is as follows: 
Body, seats and fittings, 21,500 Ib.; power equipment, 
5,000 Ib. ; trucks, 14,900 Ib. ; passenger and baggage load, 
10,000 1b. 

'These cars were designed after an extended study by 
the railroad of the requirements for meeting competition 
by vehicles on highways owned and maintained by the 
state. They provide a service at low car-mile cost which 
can be maintained on attractive schedules without exces- 
sive first cost. 


The Car Structure 


The cars have a streamline front end, and the rear end, 
while presenting straight lines in plan, is curved and 
sloped vertically. The sides are vertical below the win- 
dows and slope inward slightly from the window sills to 
the roof. The corners at the rear are well rounded. 

In the construction of the cars liberal use has been 
made of Cor-Ten steel and aluminum to keep down 
weight. In general, Cor-Ten steel is used where its 
added strength or corrosion-resistance warrants its use. 
Carbon steel is used where weight or size is determined 
by stiffness or other -considerations than’ strength and 
corrosion resistance. 
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Looking toward the rear end of the car from the forward 
passenger compartment 
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The “Rail Bus" is designed for 
single-unit operation. The 176- 
hp.gas engine provides a high 
horsepower-weight ratio for 
the 41,000-Ib. vehicle which 
seats 53 passengers and has a 
small baggage room 


The design of the cars for operation as a single unit 
has obviated the necessity for including a stiff center- 
sill member. For the underframe and body frame mem- 
bers both rolled and pressed sections are employed as 
well as some members in truss form. The photographs 
show clearly how the underframe members have been 
reduced in weight by cutting away part of the webs of 
pressed-steel sections. The sides extend below the sill 
line to within a height of about 12 in. above the rail. The 
roof is of the plain arch type of wood construction cov- 
ered with Mulehide roofing and supported by pressed 
steel carlines. The side sheets and letter panels are of 
52S aluminum alloy. 

The ceiling is panelled in composition board applied in 
sections joined at the carlines. It is arranged with an 
interior monitor effect. Grilles are provided in the side 
of the false monitor opening into ducts to the Electric 
Service Supplies Company aerating type ventilators. 

The frieze panels, pier panels and upper corner panels 
are of aluminum. Below the belt rail the inside lining 
is of composition board applied over a layer of felt insula- 
tion. The baggage compartment is lined with Masonite 
Presdwood below the windows and the door guards are 
of light-gage, flat sheet steel. No interior lining is ap- 
plied to the ceiling, the roof boards showing. The bag- 
gage compartment is fitted with the customary hardwood 
chafing strips, secured to the steel lining with Parker- 
Kalon screws. 

All side windows have single lift type sash set in easily 
removable guides. The sash have metal frames, each 


adjustable and designed to be rattle-proof and easy to 


Front ends of two cars showing construction framing 


Railway Mechanical Engineer 
APRIL, 1935 


^—— À | ——— 


oem p 7. T 3t 


Ex EST 


ка 26, 


RAII 
nts 


4 


=з со tJ 


mi 111-1 


UE: Xl Fx D 


rik CAKOL 


The Norfolk Southern “Rail Bus” built by the American Car & Foundry Company 


operate. Six windows are provided around the front 
end of the car, all except the one on the operator’s right 
having stationary lights set in the body frame. A single 
drop sash is provided at the operator’s side. Two large 
windows with a vertical dividing rail in the center are 
provided at the rear of the car. The right-hand window 
is set stationary in the body frame, while the left win- 
dow is in two parts, one section adjacent to the center 
rail being arranged to slide across the other section. 
The sliding window is provided with a lock designed to 
hold it dust-tight when closed. The windows directly in 
front and at the right of the operator are glazed with 
laminated safety plate glass. All side windows in the 
passenger compartments are fitted with double faced 
Pantasote roller curtains. 

The passenger entrance doors are located on each side 
somewhat back of the middle of the car body. The doors 
are of the automotive parlor-coach type which open out- 
ward and, when closed, are flush with the body side 
sheathing. The floor is 3714 in. above the rail. A sta- 
tionary step in a well is provided on each side of the 
entrance platform with low barriers at the step well 
which end at the aisle in a vertical stanchion of 1-in. 
aluminum-alloy pipe. The car is floored with l4g-in. 
yellow pine throughout. The flooring in the passenger 
compartments, the platform and the step wells are cov- 
ered with Armstrong linoleum, an embossed pattern in 
the aisle and a smooth green tone under the seats. The 
saloon partitions are of solid sheet steel with hardwood 
swinging doors. The side doors in the baggage room 
are flush-mounted, sliding type, each 3 ft. 4 in. wide. 

The two passenger compartments are separated by the 
entrance platform. The one toward the front of the car 
is for white passengers and seats 30 persons. The rear 
compartment is for colored passengers and seats 23 per- 
sons. The seats in both passenger compartments are 


Trailer truck of Norfolk Southern “Rail Bus” 
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Brill No. 309, two-passenger transverse type with indi- 
vidual head rests. A five-passenger transverse seat, sim- 
ilar in construction to the double seats, except that the 
head rests are omitted, is provided across the rear end 
of the coach. The seats are upholstered in a machine- 
buffed leather in a green tone. 

There are two saloons, one at the front right-hand 
corner of the white passenger compartment and one at 
the front left-hand corner of the colored passenger com- 
partment adjoining the entrance platform. The hoppers 
are of the Rex dry type. At each saloon is a Giessel 
water cooler complete with alcove faucet and drain, a 
Finback, Jr., paper-cup container and a receptacle for 
used cups. 

The lighting is provided by 12-volt circuits. There 
are nine lamps in the white passenger compartment, 
seven in the colored passenger compartment, two in the 
center vestibule and three in the baggage compartment. 
The dome light fixtures in the passenger compartments 
have frosted diffusing lenses. 


Power Plant and Trucks 


The power plant of these cars is of unusual design. 
It consists of a six-cylinder, Hall-Scott Model 180 en- 
(Continued on page 144) 


View from pit looking up—Hall-Scott engine is mounted 
entirely underneath the floor 
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Locomotive Tractive Force in 
RelationtoSpeed and Steam Supply! 


T current interest in the performance and econ- 
omy of the steam locomotive has focused atten- 
tion on the old problem of the relation between speed 
and tractive force and has resulted in some very inter- 
esting and important contributions to its clarification. 

In most of the methods of estimating tractive force, 
either empirical or semi-rational, the final relation be- 
tween the tractive force and speed is represented by a 
speed-pull curve. A single relation between the trac- 
tive force and speed of a given locomotive is an inade- 
quate representation of facts. These facts can only be 
represented by taking the major variables into account 
and establishing a series of speed-pull curves on bases 
that can be rigorously defined. The variables for a 
given case may be separated into two distinct classes, 
which, for the present purpose, may be called the "phys- 
ical factors" and the "operating factors." 

When a train is started over a division the work which 
the locomotive must do at every point is already fixed 
by the tonnage and the inherent resistances of the train 
and the speed requirements as known from schedules, 
train orders, etc., by the profile of the road, and also the 
weather conditions. The locomotive assigned to the 
run will presumably be able to meet the requirements 
imposed upon it, as far as the capacity is concerned at 
least, and, if the tonnage ratings are well made, with 
reasonable economy as well. To the physical factors 
imposed by the train, track and weather may be added 
the limitations relating to the locomotive itself, its di- 
mensions, proportions and weight. When the crew 
gets aboard they have under their control only a certain 
latitude in speed variations, the throttle opening, the 
cut-off and the firing rate. Eliminating the practice of 
partial throttle operation because of its inherent in- 
efficiency, there remain only four operating variables; 
namely, speed, cut-off, firing rate (or steam supply), and 
the tractive force. Of these four factors fixing any two 
determines the other two and, consequently, the entire 
operation of the locomotive, and therein lies the skill 
of the engine crew. Any two of the four operating fac- 
tors, such as firing rate and cut-off, may be shown (as 
in the following paragraphs) to be dependent, if the 
others are assumed as independent. Hence, the trac- 
tive-force-speed relation must be defined by a family of 
curves, rather than a single relation. 

The firing rate and cut-off are not independent factors 
because the two are related to each other through the 
total boiler output determined by the firing rate on the 
one hand, and the total steam requirement for the cyl- 
inders determined by the cut-off and speed on the other 
hand. It, therefore, follows that, at a given speed, the 
cut-off at which the locomotive may be operated is 
determined by the available steam supply, which is, of 
course, determined by the firing rate. Conversely, the 
firing rate is determined by the steam demand of the 
cylinders as determined by the cut-off and speed. This 
leads to the conclusion that the relation between tractive 
force and speed is specifically defined only when quali- 


1 Abstract of a paper presented before the 1934 annual meeting of the 
American Society of Mechanical Engineers. 

2 Research Professor, Railway Mechanical Engineering, University of 
Ilinois, Urbana, Ill, 

? Champaign, Ill. 
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By E. G. Young’ and С. P. Pei 


The authors propose the use of 
a family of curves to reflect 
variations in the relation be- 
tween the four operating varia- 
bles of speed, cut-off, steam 
supply and tractive force 


fied by the operating factors of firing rate or cut-off, or 
the combination of both. 

Since the firing rate and cut-off are the only factors 
under direct control, either of these may be selected as 
the starting point in a performance analysis. It is the 
purpose of this paper to consider the consumption of 
steam in locomotive cylinders at various speeds and cut- 
offs, thus determining the steam requirement. No at- 
tempt will be made to relate the steam supply to the fir- 
ing rate, since this relationship rightfully belongs to the 
study of boiler performance. With the determination of 
steam requirements and assuming that it can be met 
by the steam supply from the boiler, it remains to ob- 
tain the correlation between the steam supply and the 
mean effective pressure, from which the cylinder trac- 
tive force is calculated. The latter is a physically non- 
existent quantity, but it is extremely useful as a basis of 
comparison. The cylinder tractive force may be defined 
in relation to the proportion of the locomotive by the 
familiar expression 


d's 


where 


T = cylinder tractive force in Ib. а 
р = mean cffective pressure in lb. рег sq. іп. 
d — diameter of cylinder in in. 

s — length of stroke in in. : 

D = diameter of driving wheels in in. 


The quantity d^s/D is constant for any given locomotive 
and will be designated as Z. 

The cylinder horsepower may also be calculated from 
the mean effective pressure as follows: 


4as 
h=p. Frese INP orna ub ROM Dv sel eed (2) 


12 x 33,000 


where 


h = cylinder horsepower 

а = area of piston in sq. in. 

N = speed in r.p.m. 
The second factor on the right-hand side of equation (2) 
is constant for any given locomotive and will be desig- 
nated as Y. Equations (1) and (2) apply to conven- 
tional two-cylinder single locomotives. : 

Many methods of making tractive force estimates 

have been proposed which depend on the relation 
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Fig. 1—Water-rate—speed—cuto iagram 


where 


Е = hourly evaporation in lb. 
W = water rate in lb. per 1. hp. 

This is, of course, a true relation, but in view of the 
difficulty of estimating W the process is extremely in- 
direct. The fact is well known that at starting, with 
low speed and maximum cut-off, the water rate is high, 
of the order of 30 lb., also that at high speed and short 
cut-off minimum values are obtained, of the order of 
15 Ib. or lower. It is evident that in speeding up a 
train the water rate passes through this entire range 
and several investigations have correlated water rate 
with speed. This process, however, is inadequate since 
at the same speed operation at a considerable range of 
cut-offs is possible, depending on the steam supply ; and 
the cut-off is also a factor in determining water rate, 
of equal importance with the speed. Sufficient data are 
now available so that a representative diagram for water 
rates, for locomotives working at about 200 1b., boiler 
pressure can be drawn. When it is drawn as a surface 
relating the water rate in pounds per indicated horse- 
power, speed in revolutions per minute, and cut-off in 
per cent of stroke, its form is shown in Fig. 1. Water- 
rate curves are usually shown plotted against the speed, 
as represented by the light lines in Fig. 2. The group 
of points through which various lines of equal cut-offs 
are drawn in the figure have been in some investigations 
merely enclosed by an area of steam performarice, and 
in other cases a still less valid representation has been 
made in which all values for a given speed are averaged 
and the average points connected. It is obvious that the 
average relation will depend more on the number of 
varying speed-cut-off combinations than upon the spe- 
cific results. 

If a relation between speed and water rate, inde- 
pendent of cut-off, is assumed, such a relation will cut 
across the curve in Fig. 2, as shown by the heavy line 
XY. Many such relations have been assumed, each cor- 
rect in itself provided the locomotive is operated through 
the program of speed-cut-off combinations upon which 
the water-rate relation is based. But the forecasting of 
such a program as a generalization can only be a matter 
of opinion, and the actual results in any given case will 
be closely related to the method of operation governed 
by the variations in operating conditions. 
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If any fixed curve XY in Fig. 2 is to be discounted 
as an unsatisfactory generalization, the scheme of com- 
puting the tractive force from the water rate must also 
be rejected as the general relation, as shown by the 
light line, cannot be used directly. For example, it is 
desired to calculate the tractive force of a locomotive 
of known proportions at a given speed; let the condi- 
tions be defined by assuming a cut-off. From Fig. 2 
a water rate may be assumed accordingly, but an addi- 
tional process must be provided before the horsepower 
or tractive force can be determined. Similarly, if a 
steam supply is assumed, the steam available per revolu- 
tion is determined, but, without the additional process, 
horsepower still remains unknown. 

The proposed method is a more direct one, by means 
of which may be calculated : 


a—The total amount of steam used per hour when the cylinder 
dimensions, working pressure, speed and cut-off are known or 
assumed. 

b— The cut-off at which the locomotive may be operated when 
the pressure, cylinder dimensions, speed, and steam supply are 
known. | 

c—The relation between speed, cut-off and mean effective 
pressure as a fraction of the admission pressure, so stated that, 
with any two quantities given, the third one may be determined. 


The process of estimating the tractive force as applied 
to a locomotive of known dimensions would be as fol- 
lows: 


1—Assume the speed and cut-off. 

2—Determine the steam used per revolution from (a) above. 

3—Determine the steam required per hour. 

4—Determine the admission pressure, by finding the probable 
loss between the boiler and cylinders. 

5 —Find the mean effective pressure from (4) and (c) above. 


If, in place of assuming the cut-off, the steam supply 
is assumed, the process becomes: 


1—Assume speed and steam supply per hour. 

rnd the steam per revolution from the hourly supply and 
speed. 
3—Find the cut-off which may be used with this amount of 
steam per revolution from (b) above.. 

4—Determine the admission pressure, as before. 

5—Find the mean effective pressure, as before. 


The development of the process depends entirely on 
specific information obtained from the laboratory test 
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two cylinders, 
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Fig. 3—Base steam-consumption curves 


results, eliminating the uncertainties resulting from aver- 
age steam output, average speed, average tractive force 
and average water rate usually obtained in road tests. 
The laboratory data are by no means as complete as 
might be desired, and in many cases inconsistencies make 
the determination of certain quantities most difficult. 
However, enough data are available in published form 
to make useful generalization possible, and it is hoped 
e the remaining gaps may be filled by additional 
tests. 

The plot in Fig. 3 shows the relation between the 
steam per revolution, the cut-off and the speed in r.p.m. 
for the two Pennsylvania locomotives, class Llst and 
lap in the tests at 120 and 160 r.p.m. only, but the re- 
sults for these speeds are so consistent as to make it 
legitimate to consider the combined results as coming 


* Pennsylvania Railroad Bulletin No. 28. 
5 Pennsylvania Railroad Bulletin No. 29. 


from a single locomotive, tested over a wider range of 
speed and cut-off conditions than was ever used in a 
series of locomotive laboratory tests. These locomotives 
have cylinder volumes, including clearance, of 10.7 and 
10.2 cu. ft. (one cylinder), respectively. No different 
relations may be drawn at the overlapping speeds for 
the two locomotives and, hence, the volume of 10.45 
cu. ft. may be taken as representative of the two. It 
remains to determine what relation is borne to the steam 
used in the 10.45-cu.-ft. cylinders and at 206-Ib. boiler 
pressure by that used in cylinders of other volumes and 
with steam at other pressures. 

Test reports are also available for a series of loco- 
motives? using superheated steam and with cylinder 
volumes from 6.5 cu. ft. to 107 cu. ft., all working at the 
same boiler pressure of 205 lb. per sq. in.; of a loco- 
motive with three 8-cu.ft. cylinders and 200 lb. boiler 
pressure'; of two locomotives with 14.6-cu.ft. cylinder 
volumes and 250 lb. boiler pressure^; and of the Bald- 
win 60,000? with one high-pressure cylinder of 11.7 
cu. ft. volume, with boiler pressure of 250 and 350 1b. 
per sq. in. Some data are also available for the per- 
formance of the Purdue No. 4, with 3.5-cu.ft. cylinder 
volume. All volumes are those of one cylinder, including 
clearance. Curves similar to those of Fig. 3 were drawn 
throughout the range of performance for all of these 
locomotives ; these curves are not presented, but in Table 
I are shown the values from smooth curves drawn 
through the actual points and also the percentage which 
the steam used represents of that used by the L-K com- 
bination at the same speed and cut-off. From this table 
the following summary may be condensed: 


6 Pennsylvania Railroad locomotives E3sd, E6s-89, Ебѕ-51, K2sa. and 
H8sb, see Pennsylvania Railroad Bulletins 11, 21, 27, 18 and 10, respectively. 


"i Missouri Pacific locomotive No. 1690, reported in Railway Age, June 


8 Pennsylvania Railroad locomotives Ils-790 and Ils-4358, see Pennsyl- 
vania Railroad Bulletins 31 and 32, respectively. These two locomotives 
differed in that the latter one had a Type E superheater and also a feed- 
water heater, but the resulting difference in performance does not enter 
into consideration of this paper. 


* Baldwin Locomotive Works publication. 


Table I—Steam Per Revolution for Various Locomotives 
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115 (14.6, 250)...................... 6.6 1.69 8.6 1.65, 
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Cut-off, Percent 


^: — à 
40 50 60 70 80 90 
A Дас атава oe ee A 
Lb. Ratio Lb. Ratio Lb. Ratio Lb. Ratio Lb. Ratio Lb. Ratio 
0.7 1.62 13.0 1.60 15.6 1.61 ad SWRA vx Pro "m аа 
6.6 1.00 8.1 1.00 9.7 1.00 a: ves pe tid 15.8 1.00 
5.2.  .79 6.4  .79 7.6 .78 SAL жб wur. ate 9.3 .59 
SCE. мезе Bh Vetere сх Quo wu But ГОЛЛУ» 12.0 .76 
te 8.5 1.37 10.8 144 13.4 ... e 20.2 1.68 
es ee laic We "Жак 9:2... T hes 14.0 1.17 
7.6 1.52 9.5 1.53 da^ ad cde D Pa oR 
5.0 1.00 6.2 1.00 7.5 1.00 12.0 1.00 
4.5 .90 5.5 89 6.6 .88 : Sus 
3.9 .78 ne M 
MS 6.9 1.30 8.8 1.35 11:0 ces 136 17.2 
6.2 1.48 7.9 1.49 9.7 1.49 ЭН 
4.2 1.00 5.3 1.00 6.5 1.00 
3.7 .88 4.5 .85 ne D 
"m sate 48 74 
2.0 .38 
2e. 58 126 74 130 94 
5.0 1.39 6.6 1.44 zi Е š 
3.6 1.00 4.6 1.00 5.7 1.00 
3.2 .89 4.0 .87 v dans 
28 78 3.4  .74 42 .74 
2.99 .81 37 .81 x 
3.4 1.00 4.2 1.00 5.4 1.00 
22. 79 3.5 .83 44 .82 . 
Railway Mechanical Engineer 
APRIL, 1935 


Working pressure 


Cylinder volume Ratio Conditions Steam, 
Lb.per to of. ratio 
Locomotive Си. ft. L-K sq.in. L-K comparison to L-K 
P.R.R. E3sd 
and E6s-89 6.5 .63 205 1.00 All speeds, 
all cut-offs .80 
Mo. Pac. 1690 8.0 75 190'9 .93 All speeds, 
all cut-offs 77 
P.R.R. H8sb 8.8 82 205 1.00 All speeds, 
all cut-offs .87 
Baldwin 60000 11.7 1.10 33510 1.65 All speeds, 1.50 
200'9 .95 all cut-offs 1.06 
P.R.R. Ils 14.6 1.36 250 1.21 All cut-offs, 
speeds: 
40 r.p.m. 1.60 
80 r.p.m. 1.50 
120 r.p.m. 1.50 
160 r.p.m. 1.40 
Purdue No, 4 3.5 33 170 83 Speeds, 120 
and 160 r.p.m. 
Cut-offs, 3 


and 40 per cent .45 


From the foregoing tabulation Fig. 4 is plotted. The 
circles represent the various locomotives, showing for 
each its average ratio of steam used to that for the L-K 
combination, plotted against the volume ratio. The 
points representing locomotives with 205 Ib. working 
pressure show the use of less steam than that for the 
L-K combination in a ratio related to the smaller cylinder 
volume. The points representing locomotives with other 
than 205 lb. pressure show a use of more or less steam 
dependent both on the cylinder volume and working 
pressure. The first step in relating these is to reduce 
the varying pressure points to the values they would have 
if 205 lb. pressure were used. Ву trial it was found that 
when the values of these points were divided by the 
quantity 


Р; 
0.2+0.8 — 
Р, 


where P, is the actual working pressure of the locomo- 
tive under consideration and P, is the working pressure 
of the L-K combination, or 205 1b., the corrected points 
fall close to the straight line drawn through the 205-Ib. 
pressure points. The equation for the latter line shows 
that, if the steam for the L-K combination with the cyl- 


? [n calculating the ratios attention was paid to the actual range of 
boiler pressures in the tests. On this basis the working pressure for the 
Missouri Pacific locomotive No. 1690 is 190 1Ь., and for the Baldwin 
60000, 335 and 200 Ib. 
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Fig. 4—Steam-consumption correction curve 
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Fig. 5—Steam-pressure drop between boiler and 
branch pipe 


inder volume V, is taken as unity, the steam for a loco- 
motive with some other cylinder volume V, is 

V: 

0.3 + 0.7 — 

у, 
Hence, the steam per revolution S, for a locomotive with 
pressure P, and volume V, as compared with the steam 
5, used by the L-K combination with pressure P, and 
volume V, may be expressed as follows: 


5, Ve P, 
— — (0.34 0.7 —) (0.24 0.8 —) 
Si Vi Р, 
This is a purely empirical relation based on test results. 
The variations in the ratios for any given locomotive 
within its own range of performance are not sufficiently 
consistent for any other process to define this relation 
and, in general, the variation secured by using the for- 
mula proposed for finding 5, the steam used per revolu- 
tion, is less than the variation in the test data. 

The value of S thus secured represents the steam 
used per revolution for both cylinders of the conven- 
tional two-cylinder simple locomotives; for three-cyl- 
inder simple locomotives, such as the Missouri Pacific 
No. 1690, the steam used per revolution is 50 per cent 
greater than S, or 1.5 S, and for locomotives with only 
one high-pressure cylinder, as in the case of Baldwin 
60000, the steam used per revolution is equal to 0.5 5. 

After determining the amount of steam per revolu- 
tion it becomes necessary to find the admission pres- 
sure in order that the mean effective pressure may be 
later determined. From the preceding process 5 ( = 5,) 
is known, and the total steam used by the cylinders in 
pounds per hour is 


ЕО Љу ау а аъзам (5) 
where 

Ec = steam used by the cylinders in Ib. per hr. 

N =speed in r.p.m. 

S - steam used by the cylinders per revolution, in Ib. 


The pressure of the steam as delivered to the cylinders 
varies with the steam flow and with the area of all of the 
passages from the boiler to the cylinders. These areas 
are at least four in number and there are no data or 
theory to evaluate their effect. However, the loss in 
pressure, for any given steam supply, is closely related 
to the capacity of the boiler and this, in turn, to its 
dimensions, so that a satisfactory correlation is found 
between the loss in pressure, the steam flow and the 
heating surfaces. This relation is well represented by 
the expression 
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Fig. 6—The effect of cutoff on mean effective pressure 


Mean Effective Pressure 
dmission ressure 


Ratio of 


100 110 


where 


Ра = loss in pressure between the boiler and branch pipe. 
in lb. per sq. in. 

E = total steam consumption in lb. per hr. 

H =total heating. surfaces шше, including that of 
superheater, in sq. ft. 


It is quite obvious that the total steam consumption E 
is made up of the steam used in the cylinders Eç and the 
steam used by the auxiliary devices, Eg, or 


E=Fe+ Ка 


The curves from which equation (6) is derived are 
shown in Fig. 5. They are valid only up to the point at 
which the boiler pressure itself begins to fall off. 

For any simple locomotive operating at a given speed 
the work in the cylinders depends on the mean effective 
pressure, which in turn depends on the admission pres- 
sure, the cut-off and the steam distribution generally. 
No attempt can be made to estimate the effects of the 
variations in steam distribution design, and the arrange- 
ments of the conventional engines are such that this 
variable may be eliminated. The effect of the “diagram 
factor" is so consistent that the mean effective pressure 
is, for any given speed and cut-off, a very definite pro- 
portion of the admission pressure. The ratios of the 
mean effective pressure to the admission pressure at 
the various cut-offs were plotted for the P. R. R. loco- 
motive 115, K4s, H8sb and Ils, I. C. locomotive No. 
174211, and Missouri Pacific locomotive No. 1690 for 
the usual range of tests speeds. The curves thus ob- 
tained accurately represent the range and value of the 
ratios. In the case of the four lower speeds there are 
several curves available for comparison; for the higher 
speeds the information from K4s tests is used. These 
curves are assembled in a composite diagram in Fig. 6, 
which may be taken as representing the relation between 
the ratio of mean effective pressure to admission pres- 
sure, and the cut-off in per cent of stroke, at the various 
speeds in revolutions per minute, for locomotives with 
conventional types of cylinders and valve gears and using 
superheated steam. 


The process of estimating the tractive force and horsepower 
of a locomotive may now be summarized : 
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Case (A)—Given the dimensions of the locomotive, the speed 
and the cut-off, the procedure is as follows: 

(a)—From Fig. 3 find the steam per revolution for the loco- 
motive used as standard of comparison, having 10.45 cu.ft. 
cylinders and 205 lb. working pressure, at the required speed 
and cut-off. 

(b)—Find the steam per revolution for the pressure and 
cylinder volume of the locomotive considered by modifying the 
steam per revolution found under (a) by the use of equation (4). 

(c)—Find the steam used by the cylinders per hour by the 
use of equation (5) 

(d)—Find the total steam used per hour by adding an esti- 
mated amount of steam used by the auxiliary devices. 

(e)—From the total steam demand and the heating surfaces 
estimate the pressure drop between boiler and cylinders by the 
use of equation (6) or Fig. 5. 

(f)—Find the admission pressure by deducting the pressure 
drop (e) from the boiler pressure. 

(g)—Estimate the ratio of mean effective pressure to admis- 
sion pressure for the given speed and cut-off from Fig. 6 and 
admission pressure (f) by this ratio. 

(h)—Calculate the tractive force from equation (1). 

(i)—Calculate the cylinder horsepower from equation (2). 

_ Case (B)—Given the steam supply and the speed the procedure 
is as follows: 

(a)—If the steam supply is given as the net amount to the 
cylinders, the steam per revolution is obtained directly by divid- 
ing the steam supply Ec by 60 N, otherwise the total steam 
supply must be reduced by an estimated amount of steam used 
hv the auxiliary devices in order to arrive at the net amount 
of steam to the cylinders. 

(b)—Reduce the actual steam per revolution (a) by the use 
of equation (4) to find the amount of steam per revolution 
required by the locomotive used as the basis of comparison. 

(c)—Knowing the speed and the steam per revolution (b) 
find the cut-off at which the locomotive may be operated for 
the speed from Fig. 3. 


Further procedure is the same as the items (d) to (i), both 
inclusive, previously outlined under case (A), since the s 
cut-off and total steam supply are now known. 

As a means of showing the application of the method 
just outlined, the cylinder tractive force and cylinder 
horsepower of a locomotive of assumed dimensions will 
be determined for a series of assumed values of cut-off 
and steam supply. 


1—Locomotive dimensions: 


Cylinders 
Driving wheel, diameter of................ in. 
Boiler pressure 240 lb. per sq. in. 
Total heating surfaces, including superheater 6,000 sq. ít. 


Engine constant for tractive force: 
26 x 28 
80 


Z= == 237 


Engine constant for horsepower 


-— -= 0.150 
12 X 33.000 


2—From equation (4) the steam used per revolution 
S for this locomotive having 26-in. by 28-in. cylinders, 
or 9.5 cu. ft. cylinder volume, including clearance esti- 
mated at 10 per cent, and 240 lb. pressure, may be 
related to that used by the comparison locomotive with 
10.45 cu. ft. cylinder volume and 205 1b. pressure by 
the ratio 


2 


240 9.5 
S = (0.2 + 0.8 X —) (0340.72 X ——) 5, = 1.064 S, 
205 10.45 


3—An example of calculation for a given cut-off fol- 
lows: 


75 per cent 
40 r.p.m. 


(a)—Cut-off assumed 
(h)-—Speed assumed 
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(c) —Steam per revolution for the comparison 
locomotive with 10.45 cu.ft. cylinder 
volume and 205 Ib. pressure, from Fig. 3 12.4 1b. 

(d)—Steam per revolution for the locomo- 
tive with 9.5 cu.ft. cylinder volume 


and 240 Ib. pressure, (c) X 1.064.... 13.2 Ib. 
(e)—Steam to cylinders per hour, (d) X 

b) X 60 .......................... 31,7001 
(f)—Estimated total steam used, including 

auxiliary devices .................... ,000 Ib 


(g)—Pressure drop between boiler а 
branch pipes, calculated from equation 
(6), with Е = 35,000 and Н = 6,000.. 

(h)—Atmission pressure, 240 — (g)........ 

( i)—Ratio of mean effective pressure to ad- 
mission pressure, for 40 r.p.m. and 75 
per cent cut-off, from Fig 6............ .86 . 

(j)—Mean effective pressure (h) X (i).... 198 1b. per sq. in. 

(k)—Cylinder tractive force, (j) X 237.. 47,000 Ib. 

(1 )—Cylinder horsepower, (j) X 0.150 X (b) 1,188 

(m) —Water rate, lb. per i.hp.hr., (e) + (1). 26.7 Ib. 


10 Ib. per sq. in. 
230 Ib. per sq. in. 


The calculations of cylinder horsepower and water 
rate, in addition to the tractive force, are carried out as 
a check on the validity of the result. 

4—A similar set of calculations based on steam supply 


may be made, thus: 
(a)—Steam to cylinders, assumed.......... 40,000 Ib. per hr. 
(b)—Total steam required, including the 

estimated steam for auxiliary devices.. 44,000 Ib. per hr. 


(c)—Speed, assumed ..................... 40 r.p.m. 
(d)—Steam per revolution for this locomo- 
tive, (a) + 60 (с).................. 2.78 lb. 


(e)—Steam per revolution based оп the 
comparison locomotive, (d) > 1.064.. 2.61 Ib. 
(£)—Cut-off corresponding to 240 r.p.m. and 


2.61 lb. steam per revolution, from 
ТРЕТИРА 38 per cent 
(g)—Pressure drop, from equation (6).... 141b. per sq. in. 
(h)—Admission pressure, 240 — (g)....... 226 lb. per sq. in. 


(i)—Mean effective pressure ratio corre- 
sponding to 240 r.p.m. and 38 per cent 
cut-off, from Fig. 6 .................. 0.328 
(j)—Mean effective pressure, (h) X (i).... 741b. per sq. in. 
(k)—Cylinder tractive force, (j) X 237.... 17,500 Ib. 
(1)—Cylinder horsepower, (j) X 0.150 X 
gt 


Similar calculations have been carried out with the 
cut-offs assumed at 75, 60, 45, and 30 per cent, and with 
steam to the cylinders assumed at 30,000, 40,000, 50,000 
and 60,000 Ib. per hr. For every assumed cut-off or 
steam supply the calculations are made for the speeds of 
40, 80, 120, 160, 200, 240, and 280 r.p.m., omitting some 
of the obviously impracticable combinations of speed and 
cut-off. The calculated results are plotted in Fig. 7 
showing the relation between the cylinder tractive force 
and speed in two sets of curves; one for the tractive- 
effort-speed relation at various constant cut-offs, and the 
other for various rates of constant steam supply to the 
cylinders. ` 

The proposed methods of calculation extend only to 
a speed of 40 r.p.m. The determination of tractive force 
at low speeds rests on the fact that for the first few revo- 
lutions of the driving wheels a very small steam supply 
will be adequate to fill the cylinders, so for zero speed 
when, so to speak, the locomotive is merely leaning 
against the train, the actual cut-off and the dimensional 
constants of the locomotive determine the tractive force. 
Reasonable assumptions with regard to release and com- 
pression pressures give the following mean effective 
pressures for the maximum cut-off given and at zero 
speed. 


Maximum cut-off, 
per cent 


Mean effective pressure + 
boiler pressure 
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Fig. 7—Tractive-force curves for constant-steam- 
supply and constant-cutoff 


The advantages of the method proposed and of the 
resulting figure may be mentioned briefly as follows: 


(a)—The process takes the physical facts of the transforma- 
tion from potential into kinetic energy fully into account. 

(b)—The resulting chart places before the user a full exhibit 
of the capabilities of the locomotive. 

(c) —If such a chart is to be used as the background for a 
single-line speed-pull curve, it is immediately. apparent what 
program of evaporative capacity and cut-off is expected of the 
locomotive. 

(d)—A basis is furnished for estimating the economy of the 
locomotive under any conditions, including those far inside of 
what may be considered its capacity. 


4-8-4 Heavy Fast Locomotives 
For the Lehigh Valley 


(Continued from page 135) 


Franklin lateral-motion driving boxes are applied on 
the second pair of drivers in order to reduce the rigid 
wheel base and permit of passing through sharp curves. 
Wedges are of the Franklin adjustable type. Driving 
axles are hollow bored. 

On the first three locomotives Timken roller bearings 
were provided on the front truck axles only. On the 
last two locomotives Timken roller bearings were fitted 
to all axles—front truck, driving axles, trailing truck and 
tender trucks. Driving-box safety bombs are provided. 

Driving Gear 

The cylinders are 27 in. in diameter with 30 in. 
stroke. The valve gear is of the Baker long-travel type 
and provides movement to 12-in. piston valves having 
a maximum travel of 85 in. and a cut-off in full gear 
of 8216 per cent. A Franklin power reverse gear is 
mounted on a bracket which is a part of the bed casting 
and is thus carried free from the boiler. Control is by 
means of a Bradford front-end throttle valve furnished 
by the American Throttle Company. Lunkenheimer 
drifting valves and Walworth cylinder relief valves are 
provided. The crossheads are of the Laird multiple- 
ledge type. Piston-rod and valve-stem packings are of 
the U. S. Metallic Packing Company King type. 

The brakes are of the new No. 8-ET tvpe furnished by 
the Westinghouse Air Brake Company. The locomotives 
are also equipped with automatic train control furnished 
by the General Railway Signal Company. 

A Detroit mechanical lubricator is provided with feed 
pipes to the cylinders, valves, guides, stoker, driving- 
wheel hubs, trailing-wheel hubs, throttle valve and drift- 
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ing-valve rigging, headlight generator and—by means of 
a special hose—to the stoker trough on the tender. A 
Bosch type lubricator is applied for the air compressors. 
Fittings are also provided for pressure grease lubrication 
of many parts. 

'The rectangular type tenders, which are mounted on 
water-bottom cast-steel underframes furnished by the 
General Steel Castings Corporation, have a capacity for 
20,000 gallons of water and 30 tons of soft coal. They 
are carried on six-wheel trucks furnished by the General 
Steel Castings Corporation which are fitted with clasp 
brakes furnished by the American Steel Foundries. 

The general dimensions and weights of these locomo- 
tives are given in one of the accompanying tables. The 
weights given are for the first three locomotives. On the 
last two locomotives equipped with roller bearings 
throughout the weight of the engine is slightly greater, 
the weight on the drivers being a little less and that on 
the trucks a little more. 


Light-Weight Motor Cars 
On the Norfolk Southern 


(Continued from page 137) 


gine, with 5-in. by 6-in. horizontal cylinders, which de- 
velops a maximum of 176 hp. at 1,800 r.p.m. This 
engine is mounted entirely beneath the floor; in fact, 
no space is required above the floor for any of the 
mechanical equipment of the car, except for the controls 
adjacent to the operator's station. The carburetor is a 
Zenith balanced type, attached to a hot-spot manifold, 
and has a large oil-wetted type air cleaner. The starting 
motor is a 12-volt Bendix type. The generator is a 
12-volt, 1,000-watt Delco-Remy unit. The engine drives 
through a Brown-Lipe three-speed, helical-gear, con- 
stant-mesh transmission and a Long double-plate clutch 
14 in. in diameter to a single driving axle at the forward 
end of the front truck. А drive shaft and a propeller 
shaft lead from the transmission to the drive axle. The 
drive shaft is coupled to the transmission by a fabric 
disk joint and is supported at the rear end by a self- 
aligning ball bearing. The propeller shaft is provided 
with two needle type, universal and slip joints. 

The driving axle is provided with a gear case in which 
are two free running bevel gears meshing with a com- 
mon pinion. One or the other of the bevel gears is se- 
cured against rotation of the axle by shifting a large 
clutch operating on a splined center portion of the axle, 
thereby selecting either forward or reverse movement. 
The operator controls the car from his seat on the right 
side at the front of the baggage room, through a foot- 
operated clutch and hand-operated gear shift. The spark 
control is automatic and the throttle is controlled by 
foot-accelerator and auxiliary hand control. 

Fuel is supplied to the carburetor by a pressure pump 
from a 100-gallon heavy gage tank under the floor. 

A fin-tube radiator is mounted under the car floor 
beneath the center of the car and behind the engine. 
The major portion is cooled by draft created by a fan 
and the remainder by natural draft. The four-blade pro- 
peller-type fan is driven from the engine. The car is 
heated through light fin-tubing radiators along the sides 
of the passenger compartment, through which water 
from the engine jacket is circulated. 

The trucks are both of Brill design with 6-ft. wheel 
base and are carried on 30-in. One-Wear rolled-steel 
wheels. The axle for the driving wheels is heat-treated 
alloy steel of special design to suit the driving mechan- 
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ism. All the axles have Timken roller-bearing journals. 

The trucks have cast-steel side frames with integral 
pedestals and cast-steel bolsters. The power truck is 
arranged with the bolster off center so that the driving 
axle carries about 59 per cent of the center-plate load 
and 34 per cent of the total car weight. A coil spring 
is inserted in each pedestal over the journal box. The 
journal boxes are guided in the pedestal by shear-type 
rubber blocks, one on each side of the box which, under 
normal operation, transmit all forces between the axle 
and the truck frame. In case of excessive lateral forces 
or high braking pressures, however, the rubber is de- 
flected sufficiently to bring phosphor-bronze pedestal 
liners into play. Rubber inserts are also provided be- 
tween the end clips of the elliptic bolster springs to 
insulate the top and bottom sections from each other. 

The cars are equipped with Westinghouse SME type 
air brakes using a self-lapping brake valve arranged with 
both hand- and foot-operated safety control. Air is 
furnished by a 10 cu. ft. high-speed compressor driven 
directly from the engine shaft. The brake rigging is of 
the outside-hung type on the driving truck with the 
brake cylinder mounted on the car body. On the trailer 
truck the brakes are inside-hung with the cylinder 
mounted on the truck. 

An A.R.A. standard pocket coupler is provided at each 
end of the car. The coupler heads are removable and 
intended for use in emergency only. Each coupler pocket 
is concealed by a cover flush with the sheathing. 

The cars are fitted with air-operated sanders for move- 
ment in either direction and have a Westinghouse Sim- 
plex air-operated horn at each end. The E.S.S. golden 
glow headlight and backup light, as well as marker and 
classification lamps are all cowled into the car sheathing. 

The cars are designed for a balancing speed of about 
65 m.p.h. Their power-weight ratio is about 8.6 hp. 
per ton of vehicle, exclusive of paying load. This ex- 
ceptionally high ratio insures rapid acceleration through- 
out the range of normal operating speeds. 
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EDITORIALS 


What Will Become of the 
Mechanical Associations? 


The old Master Car Builders’ Association and the 
American Railway Master Mechanics’ Association, 
now combined and known as the Mechanical Division 
of the Association of American Railroads, have con- 
crete, constructive accomplishments to their credit, con- 
cerning which the members of the two original asso- 
ciations can well be proud. We must not forget that 
these associations were not started by the railroads, 
but were inaugurated and controlled by individual 
mechanical-department officers, who recognized the 
need of working intimately together in improving the 
mechanical equipment and facilities of the railroads, 
and of making the cars available for interchange. It 
would be difficult to overvalue the work of these two 
organizations in building the American railway system 
to its present liigh standards. 

'The membership of the two associations overlapped 


to a considerable extent and for this reason they co- 


operated intimately in many respects, and particularly 
in the holding of their annual conventions. Eventually, 
and possibly wisely, they were forced to unite into one 
organization, and became a part of the American Rail- 
way Association. Individual memberships were re- 
placed by railroad memberships, and under war 
conditions, and later under economic stress, annual 
conventions of the association were either canceled or 
were replaced by annual meetings of the General Com- 
mittee. 

There can be no question but what under such con- 
ditions something was lost in the way of morale and 
individual aggressiveness. The individual railroad 
mechanical officer became a cog in the machine, 
although there is some contention that a greater de- 
gree of independence and aggressiveness might have 
been retained. The engineering officers have main- 
tained the American Railway Engineering Association 
intact and have continued to hold annual meetings, 
even though these may have been curtailed in length. 
Surely, under present conditions, when the mechanical 
department has so many difficult problems confronting 
it, there is every bit as much reason why its association 
should continue to function, as for the engineering asso- 
ciation to do so. 

The old Master Car Builders' and Master Mechanics' 
Associations included in their programs only the more 
important problems in these two departments, and did 
not pretend to get down to matters of shop practice, 
or such things as locomotive operation and car in- 
spection. It was not surprising, therefore, that over 
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the years, ambitious and energetic minor mechanical- 
department officers followed the lead of the heads of 
the department and formed a number of organizations 
which held annual conventions, which were usually 
accompanied by small exhibits. The reports and pro- 
ceedings of these meetings had a wide circulation and 
were highly regarded for their practical suggestions 
and value. Even more than this, the opportunity of 
the officers and foremen to get together to discuss their 
common problems, proved to be a real inspiration, be- 
cause of friendships which were engendered and the 
informal interchange of ideas and experiences, not 
always included in the formal record. 

Naturally, when, under stress, the major associations 
slowed down their convention programs, these minor 
mechanical associations suffered even more severely. 
Some of them have not held meetings for several years 
and their memberships have been hard hit because of 
changes which have taken place in personnel. At the 
meeting of the General Committee of the Mechanical 
Division last June, its members felt so strongly about 
the value of conventions of these organizations, that it 
was decided to encourage them at least partly to resume 
their former activities. In September, representatives 
of the various associations met in Chicago and decided 
tentatively to hold conventions early in May of this 
year, four of the associations meeting individually and 
simultaneously on the last three days of one week, and 
four on the first three days of the following week. It 
was decided, also, by the allied railway supply groups 
to have a common exhibit for all of the meetings. 

Railroad business, however, has not improved as 
greatly as had been anticipated and the formation of 
the Association of American Railroads has apparently 
complicated the problem of non-official bodies. As a 
result, uncertainty existed until recently as to whether 
or not the associations would be able to hold the con- 
ventions in May. The officers of the minor mechanical 
associations looked to the Mechanical Division for ad- 
vice, and this division, in turn, looked to the officers 
of the Association of American Railroads for guidance. 

The officers of the minor mechanical associations 
were disturbed a few days ago to receive a letter from 
J. R. Downs, vice-president in charge of operation of 
the Association of American Railroads, in which he 
said: 

“Our Association has not absorbed the associations 
enumerated in your letter, and from the standpoint of 
the activities of the Association of American Railroads, 
there is no necessity for holding any conventions such 
as you have enumerated. 

“You are probably aware that, because of the neces- 
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sity for economy in railroad operation, the number of 
conventions being held by the various Divisions of our 
Association have been limited." 

Apparently the Association of American Railroads 
has washed its hands of all responsibility for these 
organizations. Obviously the conventions are entirely 
off for the spring of this year. It would seem that 
some group somewhere, preferably the Mechanical Di- 
vision, should step in and take the leadership in decid- 
ing the best course to follow. Should these associations 
be revived and be encouraged to resume their former 
activities and programs? How have changed condi- 
tions affected their importance and value? Will it be 
advantageous to combine some of them? Have some 
of them outgrown their usefulness—at least to a degree 
where their programs should be more or less drastically 
revamped? What assistance will be required to start 
committees to work to prepare for future conventions ? 

In such study as the Railway Mechanical Engineer 
made of this question last summer, and which was re- 
flected in editorial comment in several issues, there is 
no question but what there is a real and substantial 
value in the work of most of these organizations. How 
can this value best be conserved ? 


Steam Locomotive 
Capacity and Loading 


The steam locomotive is a highly flexible power unit. 
Designed for given conditions of train load and speed, 
it will continue to function with a surprising degree of 
effectiveness under loads far beyond those anticipated 
by the designer. 

This characteristic of the steam locomotive, which 
has become well established during a period of ex- 
panding traffic and increasing train loads, has obscured 
another characteristic which will be of growing im- 
portance, particularly in passenger service, as train 
loads are gradually decreased by the introduction of 
coaches of lighter weight or by traffic conditions re- 
quiring fewer passenger cars per train. This is that 
maximum fuel economy is impossible with an under- 
loaded locomotive. 

There are at least two reasons for this fact: First, 
the minimum combustion required to maintain a fire 
and keep up steam is in the nature of a fixed charge 
against the additional combustion required to move the 
load. The rate of this fixed charge increases as the 
load decreases. Second, the demand for power is a 
function of the total load moved. This includes the 
weight of the locomotive. Here the movement of the 
locomotive becomes a fixed charge against the move- 
ment of the train, the rate at which it is distributed in- 
creasing as the weight of the train decreases. The 
second consideration is probably in most cases of con- 
siderably greater importance than the first. 
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On a horsepower-hour basis the under-loaded loco- 
motive may show satisfactory economy. Its increased 
proportion of weight so increases the horsepower hours 
delivered that when figured on the basis of the trans- 
portation work performed—that is, the car miles or the 
gross ton miles exclusive of locomotive tender—the 
performance is beyond the economical range. 

With conditions developing which promise a decreas- 
ing trend in train weight it is important that new 
motive power, particularly for passenger service, be 
proportioned with this consideration in mind. 


Steam Locomotive 
Accepts Challenge 


Early in the present century enthusiastic advocates of 
the electrification of steam railroads predicted that the 
days of the steam locomotives were numbered. Indeed, 
according to some of their predictions, the steam loco- 
motives would long before this have entirely disap- 
peared, at least from main line service. Nevertheless, 
the steam locomotive is still with us, although electri- 
fication has been gradually extended, as conditions have 
warranted, and it is now possible to travel from Wash- 
ington, D. C., to New Haven, Conn., by electrified 
service. 

More recently another competitor to the steam loco- 
motive has appeared in the form of the Diesel-electric 
type. Some of its advocates are even more enthusi- 
astic than the electrical engineers of earlier days. 
Designers of the steam locomotive have accepted this 
new challenge. On January 2, the Chicago & North 
Western inaugurated its “400,” a new train operating 
between Chicago and the Twin Cities and drawn by a 
converted 4-6-2 steam locomotive, using oil. This five- 
car train of standard equipment makes a run of 40814 
miles in 420 minutes. 

In the course of a few weeks the Baltimore & Ohio 
will place in operation two light-weight, non-articulated 
passenger trains. They will be propelled by two steam 
locomotives built for high-speed service—one four- 
coupled and the other six-coupled—in competition with 
a specially designed Diesel-electric locomotive. This 
should make possible the gathering of accurate data 
which will be helpful in determining the relative advan- 
tages and disadvantages of the different types. 

The American Locomotive Company is now building 
a high-speed streamline locomotive for the Chicago, 
Milwaukee, St. Paul & Pacific, which has been care- 
fully designed from the ground up for light, high-speed 
passenger service. The results will be watched with 
keen interest on the part of railroaders far and wide. 

The steam locomotive is not dead yet by a long way 
and its proponents are determined to fight to the last 
ditch in demonstrating its merits, in comparison with 
other types of motive power. 
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What Is the Availability 
Of a Locomotive? 


The availability of a locomotive for service has taken 
on particular significance since the Diesel engine en- 
tered the railroad picture. One of the claims of the 
proponents of Diesel power is that, due to the lack of 
necessity of much of the servicing required on steam 
power, it is ready for service a greater proportion of 
the time. In an editorial appearing in these columns 
last month figures were used, for comparative purposes, 
indicating an average availability of 88 per cent for 
the Diesel locomotive and 51 per cent for the steam 
switching locomotive. A correspondent, in discussing 
this question, takes exception to the figure of 51 per 
cent for the steam locomotive on the grounds that it is 
at least 10 per cent too low. He says that many times 
when the steam locomotive is ready for service but 
not “called,” the entire time is charged against the loco- 
motive and that, on the other hand, the Diesel switcher 
is usually credited with being available when actually 
it is not in use. 

There is some question as to whether or not the 
average road keeps accurate records of the time that 
its steam locomotives are actually in service; out of 
service for running and general repairs, and available 
for service but not used. In view of the fact that new 
types of motive power are coming into the railroad 
field, both Diesel and steam, and that for purposes of 
comparing costs accurate records must be compiled it 
may be worth while to consider the desirability of 
collecting data which will show accurate comparisons 
between the several types of power. As to the question 
of comparative availability between the Diesel and 
steam it will probably be generally conceded that if for 
no other reason than that it requires relatively little 
servicing the Diesel has a higher availability than steam. 
In order to make accurate comparisons of availability, 
an accurate division of out-of-service time must be 
made between the time undergoing repairs or servicing 
and the time awaiting call. This latter should not be 
charged against the availability of any type of motive 
power. 


Train Speeds 
In Retrospect 


On July 12, 1834, the American Railway Journal, 
progenitor of Railway Mechanical Engineer, carried a 
short description of a race between one of the “new- 
fangled” steam trains and a horse-drawn stage, in which 
race the train passed the stage at a speed of 18 
m.p.h. An indignant partisan of the older form of 
transportation used the next issue of the Journal to 
comment as follows: "Sir,— You certainly have made 
a mistake in saying that the coach, on Saturday last, 
went at 18 m.p.h., when it overtook and passed the 
stage, whose four horses were 'put to their utmost 
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speed, with a velocity comparative to that with which 
the stagecoach would have passed a wagon.’ 

"Wyatt, of the Watford and Aylesbury coach, the 
one to which you refer, is very angry at your asserting 
that his fine team of horses were overtaken and 
passed in the manner you speak of by the steamer, 
when the latter did not perform more than 18 m.p.h. 
Wyatt knows the steamer well; he was once beaten by 
it going up Windmill-hill; and he says—and I say— 
and all the others say, that when the steam carriage 
overtook him, and passed him on Saturday, it was 
undoubtedly at a pace of more than 24 m.p.h. 

"We have many times done two miles in five min- 
utes, and you shall see it done again whenever you 
are so disposed. 

"You show that the speed of the whole ten miles, in- 
cluding several stoppages and the turnpike, etc., was 
above 15 m.p.h. Surely to overtake and pass a team 
of four fine horses at their ‘utmost speed,’ as you did, 
must have required more than 18.” 

While the first steam trains proceeded at a very 
moderate rate, modern train speeds of 100 m.p.h. were 
at least contemplated at a very early date, as shown by 
the following quotation from an English paper which 
was reproduced in the Journal of July 26, 1834: “A 
speed of 40 m.p.h., with a light load, has been obtained 
upon the Manchester railway ; and Mr. G. Stephenson, 
the engineer, has stated his opinion that an engine 
be constructed to run 100 miles within an hour, al- 
though he acknowledges that ‘at that rapidity of mo- 
tion the resistance of the atmosphere would be very 
considerable.’ Engines are now made with eight times 
the power of the Rocket, yet with little more weight 
resting on each rail, the load being equally divided upon 
six wheels, and the machinery placed in a more ad- 
vantageous situation than formerly. The tubes of the 
boiler are made smaller, and more numerous, and of 
brass instead of copper. The last engine put on the 
railway ran 23,000 miles with the most trivial repairs, 
making every day four or five journeys of 30 miles 
each.” 


NEW BOOKS 


DowxEÉTAL. The Dow Chemical Company, Midland, 
Mich. 68 pages, 815 in. by 11 іп. Paper bound. 
Price, $1. 

This data book explains the uses of Dowmetal, a name 
given to a group of magnesium-base alloys with a high 
magnesium content, and how this light structural metal 
may be fabricated by processes common in industry. A 
description is given of accepted shop practice; various 
available forms of Dowmetal are listed and described, 
such as sand or die castings, extruded shapes, forgings, 
sheet plate and strip; and methods of welding, riveting, 
forming, and machining are discussed in detail, with 
much information on designing and finishing. 
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With the 


Car Foremen and Inspectors 


Convenient Device for 
Handling Truck Work 


By H. A. McConville* 


Many different devices have been designed and built, 
the object of which was to facilitate handling the work 
on freight-car trucks, such as changing wheels and other 
parts. Among such devices, some of which have been 
described in the Railway Mechanical Engineer in the 
past, the one employed on the Louisville & Nashville at 
Montgomery, Ala., possesses certain features which make 
it superior to most others of a similar character. 

As will be noted from the illustrations this device is 
made up first of two upright supports or standards, each 
being formed from two pieces of 1%4-in. pipe, bent and 
welded together at the top to a rectangular pin. A hori- 
zontal cross-piece, carried by the supports, is made up 
of two 3%-in. by 3-in. iron bars, welded at each end to 
34-in. by 3-in. bars which serve as tracks on which the 
side-frame lifters operate. At the center the cross-piece 
is strutted by a nut or tapped block through which the 


Lifting a side frame for changing journal bearing 


bolster lifting screw operates. The cross-piece is also 
provided with four pockets for receiving the rectangular 
pins on the upper ends of the supports. Trucks with 
ordinary bolsters are shown in the illustration, in which 
case the supports are placed inside the side frames and 
straddle the bolster. For trucks having extremely wide 
bolsters, or those having brake-beam safety attachments 
fastened to the spring planks and thus making it im- 
possible to set up the standards in the inside position 
shown, the supports are then placed outside the truck, 
being fitted into the pockets located at the extreme ends 
of the cross-piece. 

The raising and lowering of the bolsters and side 
frames is accomplished by means of screws. The side- 
frame lifters are mounted on wheels, the employment of 
which permits the side frames to be rolled off or onto 


“Foreman car department, Louisville & Nashville, Montgomery, Ala. 


148 


— Á т чен 


the axles without danger of the side frame contacting 
with the journals and thereby scratching or abrading 
the wearing surfaces. After this device has been set up 
and the screws tightened, the bolster and both side 
frames are safely suspended from the cross-piece as 
shown in the illustrations. It is then possible to remove 


and replace both pairs of wheels at the same time. 
This device is of light weight and is easily operated. 
It facilitates the work of dismantling and assembling 


Lifting bolster for removal of springs 


trucks, eliminates danger of personal injury and also 
serves aS a positive protection. to the axles in removing 
and replacing side frames, thereby minimizing the possi- 
bilities of cut journals after cars have been returned to 
service. 


Unit Type 
Journal-Box Lubricator 


NEW type of journal-box lubricator, known as 
Stapax, of the self-contained unit type has been 
developed by the Lubrication Products Company, 1531 
West Twenty-Fifth street, Cleveland, Ohio. This lubri- 
cator is designed to replace the ordinary waste packing 


Application of Stapax journal box lubricator 


Railway Mechanical Engineer 
APRIL, 1935 


used in journal boxes of tenders, freight and passenger 
cars. 

This lubricator is composed of a roll of heavy, high- 
grade wool felt and is controlled by light chain spiders 
that hold it in place and prevent its slipping and rolling 
up around the journal. Furthermore, there are no loose 
ends or free fibres in contact with the bearing. The 
object of the device is to supply positive lubrication at 
all times without waste of oil and to render unnecessary 
frequent inspection, attention and repacking. It is easily 
installed and is said to give long service besides minimiz- 
ing the danger of hot boxes. 

Referring to the illustration, it will be noted that two 
tape loops are provided on the outer end which are for 
use in removing the lubricator. For locomotive service 
the lubricator is provided with an extension lip on the 
inner end to assure lubrication of the hub liner which 
takes care of the lateral thrust. The Stapax lubricator 
is available also in special sizes suitable for any waste- 
packed box, such as those on overhead cranes. 


Sandblasting a 
Passenger Car 


HE illustration shows the operation of sandblasting 
an Illinois Central passenger coach No. 2294 pre- 
liminary to painting. This car is one of a number of 
cars which were thoroughly repaired, reconditioned and 
modernized as part of an extensive passenger-car reha- 
bilitation program carried out by the Illinois Central 
during the past year. 
In order to prepare the steel surfaces of the car for 
painting, the car was moved to the sandblast station 
shown in the illustration where four sandblast container 


View of an Illinois Central passenger coach being 
sandblasted at Burnside shops 
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tanks are located just outside the east end of the shop 
and equipped with four outlets for sandblasting. The 
hose extension shown in the illustration consists of a 
lij-in. sandblast rubber hose which may be equipped 
with various lengths of 34-in. pipe nozzles, as required. 
These nozzles are made of extra-heavy pipe in order 
to avoid premature cutting out and frequent replacement 
of the nozzles. 

In preparing the car body for sandblasting, all parts 
are removed, including the sash. If, for any reason, 
certain sash must be retained in place, they are protected 
by means of metal shields. The shop pressure for ex- 
terior sandblasting is about 85 Ib. and this pressure is 
also used for the interior of head-end cars. For the in- 
teriors of other cars, special sandblast equipment is used, 
which comprises L5-in. nozzles utilizing 35-lb. pressure. 

A baggage car can be sandblasted, using the equip- 
ment illustrated, by two men in about eight hours, both 
exterior and interior, and including the roof and the 
steel underframe. On a coach exterior, it takes two men 
about 6% hours. In accordance with customary prac- 
tice, the sand is re-used as long as it retains its cutting 
properties. 


New Use ror Orp CoacHEs.—The Great Western Railway 
of England has solved the problem which is bothering some rail- 
roads in this country—what to do with old passenger coaches. 
The Great Western is spotting them in a number of resort locali- 
ties and renting them to camping parties. The coaches are com- 
pletely equipped with cutlery, kitchen utensils, crockery, bed 
clothes, linen, oil lamps, mirrors and deck chairs, and they are 
for rent for periods of a week or more. Each coach has been 
planned to provide a two-berth and a four-berth sleeping com- 
partment, as well as a large living room with a table, six chairs 
and a wardrobe, and a combined kitchen and scullery complete 
with sink, draining board, table, cupboard and a stove. Naturally 
the railway expects campers renting these cars to travel to and 
from the resorts by rail. 
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6ÛM.PH--PART OF A TRAIN IS STATIONARY! 


Further explanation furnished by the editor upon request 
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The Bending of 


Wrought Iron Plates* 


UCCESSFUL bending of any ductile plate ma- 

terial, such as wrought iron or steel, depends to 
a great extent upon the fabricator’s knowledge of the 
structure of the metal, its physical characteristics, and 
the limitations imposed by the bending equipment avail- 
able. Since many different methods are employed in 
bending plates, it is the purpose of this article to dis- 
cuss in a clear and concise manner the ones that have 
been found most satisfactory for use when bending 
wrought-iron plates. 

For almost a quarter of a century prior to 1930, plates 
made of wrought iron were not produced in commercial 
quantities. As a result, there are undoubtedly many 
fabricators today who are not thoroughly familiar with 
wrought iron and the differences between it and steel. 
For this reason, it is necessary to preface the discussion 
of plate bending principles and practices with a statement 
of two important facts and a brief description of wrought 
iron, its properties and characteristics. 

1.—Wrought iron plates may be formed just as satis- 
factorily as steel plates if the fabricator observes the 
slight modifications in bending practice that are fully 
described in the following pages. 

2.—The equipment employed in forming or bending 
wrought-iron plates is the same as that commonly used 
for steel plates. No special equipment is required. 


Wrought Iron—Its Properties and Characteristics 


Wrought iron is composed of two dissimilar materials, 
namely, (1) a high purity iron base metal, and (2) iron 
silicate or slag. The slag, a non-rusting, glass-like sub- 
stance, is finely divided throughout the base metal in the 
form of threads or fibres which extend in the direction 
that the material is rolled. Wrought iron is the only 
metal that contains these iron silicate fibres. 

The slag content, which amounts to about 3 per cent 


* An article prepared by the Engineering Service Department of the 
A. M. Byers Co., Pittsburgh, Pa. 
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Fig. 1—Photomicrograph taken at 100 magnifications, 
showing structure of wrought-iron together with some 
of the terms used in the discussion of plate bending 
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by weight of the total, confers on wrought iron a dis- 
tinctly fibrous structure. This characteristic of the metal 
is very much in evidence when a specimen is nicked 
and fractured. 

The fibrous structure of wrought iron may, for the 
purpose of comparison, be likened to the structure of 
hickory wood, with which everyone is familiar. It is 
generally known that a hickory plank can be bent to a 
short radius without danger of breaking if the line of 
bend (or axis of bend) is at right angles to the grain. 
However, if the same plank is bent with the bend line 
parallel to the grain the radius of bend must be increased 
somewhat in order to keep the plank from splitting. 
The grain of the wood is responsible for this difference 
in “bendability.” 

The slag fibres in wrought iron affect its bendability 
in much the same manner that the grain affects the 


P 


(a) (b) 


Fig. 2—(a) This illustrates what would happen if all 

sections of a plate were free to move—(b) When the 

ends are gripped tightly the inside fibers must buckle 
when bent unless the outside fibers stretch 


bendability of hickory wood. Therefore, it follows that 
a wrought-iron plate can be bent to a shorter radius 
when the line of bend (or axis of bend) is at right 
angles to the direction of the slag fibres than when the 
bend line is parallel to the fibre direction. 

From this comparison it is apparent that the slag 
fibres in wrought iron have a direct effect on the 
ductility of the material. This effect, however, is more 
noticeable in the transverse direction (across the plate) 
than it is in the longitudinal direction (lengthwise of the 
plate). 

The reason for this difference in ductility in the two 
directions is that the slag fibres make the metal dis- 
continuous in the transverse direction. This character- 
istic of the material is clearly illustrated by the photo- 
micrograph shown in Fig. 1. This photomicrograph was 
taken at 100 magnifications and the slag fibres are most 
apparent. For the sake of clarity some of the terms 
used in this discussion of plate bending are indicated 
on Fig. 1. 

Since ductility is the most important property of a 
material from the standpoint of “bendability” it should be 
mentioned that for standard wrought-iron plates the 
minimum ductility in the transverse direction is 2 per 
cent in 8 inches, while in the longitudinal direction the 
minimum ductility is 14 per cent in 8 inches. These 
values are somewhat less than those shown by other 
ductile non-slag-bearing metals, such as steel. 

From the foregoing facts, it is evident that wrought 
iron is an entirely different material from any of the 


Railway Mechanical Engineer 
APRIL, 1935 


other commonly used ferrous metals. Consequently, 
when bending wrought iron, its directional properties 
must be taken into consideration. 

When wrought iron plates were reintroduced to the 
market in 1930, the A. M. Byers Company realized the 
limits that low transverse ductility might impose on the 
applications of the material Consequently, extensive 
research and experiments led to the development of 
special rolling procedure which made possible the pro- 
duction of wrought-iron plates having much higher trans- 
verse ductility than those produced by rolling in the 
conventional manner. This development is particularly 
important because it has made possible the use of 
wrought-iron plates for many corrosive services where 
severe fabrication had formerly prevented their use. 


Facts About Plate Bending 


Most of the difficulties encountered in plate bending 
come through a lack of appreciation of what happens 
during the bending operation. When a plate is bent 
the metal must be stressed beyond its yield point. This 
means that the metal undergoes deformation or stretch- 
ing. Therefore, since the ductility of the metal de- 
termines the amount it can be deformed before fracture 
occurs, it it obvious that ductility is the most important 


(b) 


Fig. 3—(a) Illustrating the action of elastic parts each 

free to stretch individually—(b) If this same deck were 

gripped tightly at the ends and then bent the outer cards 

would thin out and the inner ones, instead of buckling, 
would compress and thicken 


factor to be considered. Recognition of this fact, and 
the use of a technique that takes it into account, is the 
first step in successful plate bending. 

The part that ductility plays may be clearly shown 
by an example. Take a deck of cards (a magazine or a 
pad of paper will also serve) and bend it into a semi- 
circle. It will take the form illustrated in Fig. 2(a). 

From inside to outside, each successive card "steps 
back" a greater and greater distance from the edges of 
the inside card. 

If the deck is gripped tightly at the ends to prevent 
slipping and then bent, it will look like the sketch in 
Fig. 2(b). 

The cards on the inside, restrained from pushing 
down, must buckle to make room. The outer card will 
remain unchanged. 

If the cards were elastic and could stretch, the “step- 
back" could be squared after bending by taking each 
individual card and drawing it down to the level of the 
inner one. The stretch required would increase with 
each card, reaching a maximum in the card on the out- 
side of the curve. In order to permit the stretching, 
the cards would thin out in the center, and the deck 
would present the appearance shown by the sketch in 
Fig. 3(a). 

If this elastic deck were tightly gripped at the ends, 
to prevent slipping, and then bent, the cards on the 
outer portion of the deck would thin out. The cards on 
the inner portion instead of buckling, would compress 
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and thicken. The deck would then take the form il- 
lustrated in Fig. 3(b). 

Somewhere near the center of the deck there would be 
one card that would be neither stretched nor compressed. 
This card would be located at what is commonly termed 
the neutral axis. The exact location of the neutral axis 
depends upon the type of plate material being bent. With 
the commonly used ductile ferrous plate metals, such as 
wrought-iron or steel, the neutral axis will be near the 
inner surface of the bend because those metals have 
greater strength in compression than in tension. 


LT 0.38 
PlateNo.2  PlateNo! About 


Fig. 4—The influence of the radius of bend on 
“bendability” 


Again referring to Fig. 3(b), if all cards in the bent 
deck except the top and bottom ones were taken out, 
then those two cards might be considered as representing 
the inner and outer surfaces of a bent plate. Since the 
metal in a plate is a unit mass, it is obvious that slip 
cannot occur as it can between the cards when the deck 
is bent. When a plate is bent the necessary change in 
length of the two surfaces much be produced by a length- 
ening or stretching of the outer surface and (to a limited 
extent) to a shortening of the inner surface. However, 
for the purpose of this discussion the shortening of the 
inner surface that occurs during the bending operation 
can be neglected. 

The importance of ductility and its influence on bend- 
ability has been mentioned. It follows then that if a 
plate is bent so as not to exceed the ductility of the 
metal, the amount of stretch that occurs on the outer 


, Total, Stretch I"-or 14.1% т 
Total Streich'z -or 3.79% 


Fig. 5—The influence of plate thickness on “bendability” 


Note:—A comparison of the two sketches reveals that the %-in. plate 
could be bent to a radius of 1 in. before the stretch in the outer surface 
would qual thas which occurred in the outer surface of the 1-in. plate bent 
о a 4in. radius. 


surface of the bend will be dependent upon two factors, 
namely: (1) radius of bend; (2) thickness of plate. 
The effect of these two factors is clearly illustrated by 
the sketches in Fig. 4 and Fig. 5. 

Fig. 4 shows two plates of the same thickness bent 
to different radii. A brief study of these sketches will 
reveal that the outer surface of each plate has stretched 
or elongated the same amount—slightly less than 1 in. 
The reason for this is that in each case the outer 
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Courtesy of the Walsh-Holyoke Steam Boiler Works, Holyoke, Mass. 


Fig. 6—Wrought-iron plates 34-in. thick being formed in 
a roll bender for fabrication into large O. D. pipe 


surface of the plate is the same distance from the neutral 
axis. However, the neutral axis (which has the same 
length as the plate before it was bent) of plate No. 1 is 
appreciably shorter than the neutral axis of plate No. 2. 
Therefore, since the outer surfaces of the two plates have 
stretched the same amount, it is obvious that the per- 
centage stretch per unit of length is much greater in 
Plate No. 1 than in Plate No. 2. This is clearly shown 
by the dimensions on the sketch. 

Therefore, it can be stated that for a given plate thick- 
ness, the percentage stretch per unit of length increases 
as the radius of bend decreases. 

The influence of plate thickness on bendability is clear- 
ly illustrated by Fig. 5 which shows two plates—one 
14-іп. thick and the other l-in. thick—bent to the 
same radius. It is apparent that during the bending 
operation the outer surface of the l-in. plate had to 
stretch to a much greater extent than did the outer sur- 
face of the %-in. plate. Also, it will be observed that 
that 14-in. plate could be bent to a much shorter radius 
than the l-in. plate before the percentage stretch per 
unit of length in the outer surface would equal that 
which occurred in the outer surface of the l-in. plate. 

From these facts it can be stated that for a given 


Courtesy of the Walsh-Holyoke Steam Boiler Works, Holyoke, Mass. 


Fig. 7—Crimping the edge of a 34-in. wrought-iron plate 
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radius of bend, the percentage of stretch per unit of 
length increases as the thickness of the plate increases. 

Theoretically the degree of bend, that is, whether the 
bend is made through 45-deg., 90-deg., 180-deg., or 
360-deg., has nothing to do with the amount that the 
material must stretch. From the practical standpoint, 
however, degree of bend does have an influence because 
many types of bending equipment used do not evenlv 
distribute the stretch over the entire bent portion. For 
this reason the procedure followed and the equipment 
employed are factors that have a direct bearing on the 
bending of wrought-iron plates. 


Principles and Practice for Cold Bending of 
Wrought-Iron Plates 


These recent developments in rolling procedure have 
made possible the production of wrought-iron plates 
possessing varying degrees of ductility in both the trans- 
verse and longitudinal directions. For example, wrought 
iron plates are available having a ductility in the trans- 
verse direction ranging from a minimum of 2 per cent 
elongation in 8 in. to a maximum of 8 per cent elongation 
in 8 in. 

In the latest revision of the American Society for 
Testing Materials Specification for Wrought-Iron Plates, 
Designation A 42-34 T, provision is made for wrought- 
iron plates having varying degrees of ductility in the 
two directions. "Table I, taken from this specification, 


Table 1—Minimum Ductility Requirement for 
Wrought-Iron Plates 
Minimum longitudinal 


ies 
Transverse ductility Tensile Elongation 
(elongation in 8 in.) strength, min., in 8 in., min., 
per cent lb. per sq. in. per cent 
2...........51,000 — (1500 x 2) = 48 000° (16 — 2) = 14° 
3 46 500 13 
4 45 000 12 
43 500 11 
42 000 10 
40 500 9 
000 


*Test requirements for the usual full longitudinal rolling of the plate. 


shows the minimum ductility requirements for the vari- 
ous classes of plates available. 

From this table it can be seen that as the transverse 
ductility is increased until the minimum requirement 
is 8 per cent in 8 in., the ductility as well as tensile 
strength in the longitudinal direction decreases. Using 
these values as a basis, a formula has been derived for 
calculating the recommended radii to which wrought- 
iron plates of various thicknesses can be bent in the two 
directions. This formula, which is given as follows, pro- 
vides an ample factor of safety. 


where R = Minimum radius of bend in inches 
T = Thickness of plate in inches | 
S = Per cent elongation in eight inches 


Using this formula and substituting the value for duc- 
tility that will come into play when the bend is made, 
the minimum radius of bend has been calculated for the 
several classes of plates in the various thicknesses. These 
values are given in Table II. 

These recommended bending radii were calculated 
using in each case the minimum specification. require- 
ments for ductility as shown in Table I. It will be 
observed that the sum of the minimum transverse duc- 
tility and the minimum longitudinal ductility is always 
sixteen per cent. Therefore, if a plate has a minimum 
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transverse ductility of 5 per cent, the minimum longi- 
tudinal ductility will automatically be 11 per cent. 

The correct use of Table II necessitates a thorough 
knowledge of the relation between the bend line (axis 
of bend) and the direction of the fibre in the plate. For 
example, if a l4-in. standard rolled plate (minimum 
transverse ductility 2 per cent in 8 in., minimum longi- 
tudinal ductility 14 per cent in 8 in.) is to be bent with 
the bend line parallel to the direction of rolling, the rec- 
ommended radius of bend will be 756 in. If the bend is 
made with the bend line at right angles to the direction 
of rolling, the minimum radius of bend will be 1 in. 
These values are obtained directly from Table II by re- 
ferring to the columns opposite 1%4-in. plate headed 2 
per cent and 14 per cent. 

However, there are conditions where a standard rolled 
plate with 2 per cent transverse ductility and 14 per cent 
longitudinal ductility can not be used because the require- 
ments demand a shorter radius bend than the 754 in. 
given in the preceding example. For such conditions it 
is obvious that the designer must select the type or class 
of plate that will bend to the desired radius. In other 
words, the plate must be specified in accordance with the 
ductility required to provide the necessary stretch that 
will occur when the bend is made. 

For example, if a 3-in. plate must be bent, with the 
bend line parallel to the length of the plate, to a 234-in. 
radius, it 1s readily seen that this can be done only with 


Courtesy of the Pittsburgh-Des Moines Steel Company, Pittsburgh, Pa. 


Fig. 8—A ring type disher used for cold dishing heads 
up to 100 in. in diameter 


Roll-Bending—Roll-bending is one of the most satis- 
factory methods to use when bending wrought-iron 
plates. The equipment employed permits the metal to 
stretch uniformly over the entire circumference of the 
bent portion. This, of course, is an important consider- 
ation when bending any plate metal. There are two types 


Table II—Recommended Bending Radii for Wrought-Iron Plates 


Plate Values of S in per cent. 
thickness 
T 2 3 4 5 6 7 8 9 10 11 12 13 14 
Minimum Bending Radii in Inches—R 
* 54 3% 2% 24 174 1 % 13 14 1 1 1 LA м 
75 5% 3 3 214 2% 1 1% 1 1% 1 9 1% 1 
5% 9% 65 4 34 3% 2% 25 2 19 1% 1 1% 1X 
3 11 7% 54g 4% 334 3% 2 27 2 2 1% 15% 1% 
134 8% 654 54 43% 3 314 2 2% 2% 2% 1 1% 
15% 10 7% 6 5 4 зң 3 2% 2% 2% 2 2 
1914 12 93 7% 64 5% 4% 4 3% 3% 3 234 2% 
22% 153 11% 9 17% 6% 5% 4% 43 КА 39, 35 зщ 
% 26% 17% 13 1014 в 7% 6% 5% 5 4% 4% 3 3% 
1 30% 20% 15% 12 9% 814 73 6% 5% 5M 4 4M 4% 
Note 1—The radii given in this table were calculated to the nearest !$ in. 
Note 2— These recommended bending radii are not to be taken as representing the absolute limit to which wrought iron plates can be bent. The values 


shown are sufficiently liberal to take into account ordinary variations in material, practice, and equipment. 


a plate having maximum transverse ductility (that is, a 
transverse ductility of 8 per cent), as shown in Table II 
ori the column headed 8 per cent, opposite 3$-in. 
plate. 

It should be borne in mind that there are always to be 
found slight variations in the physical characteristics of 
a material, and that differences in bending practice and 
equipment have a pronounced influence on the results ob- 
tained. The recommended radii of bends given in Table 
II, as already mentioned, are sufficiently liberal to take 
ordinary variations in material, practice and equipment 
into account. 


Methods and Equipment Used in Cold Bending 


Since the bending of. wrought iron plates necessitates 
the stretching of the material, it is obvious that distribu- 
tion of the stretch or elongation is of the utmost impor- 
tance. Good equipment or practice will result in dis- 
tributing the stretch over the entire circumference of the 
bent portion. Poor equipment or practice may, in some 
rare cases, produce satisfactory results, but ordinarily 
the metal will be punished unnecessarily. Even within 
the physical limitations of the metal, poor equipment or 
practice can cause failure and consequent dissatisfaction. 

For these reasons it is essential that we mention the 
various types of equipment and methods commonly em- 
ployed in bending plates. 
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of roll-bending equipment in general use; namely, the 
pyramid roll and the initial roll. Fig. 6 shows a pyramid 
roll in operation bending 34-in. wrought-iron plates. 


Courtesy of the Pittsburgh-Des Moines Steel Company, Pittsburgh, Pa. 


Fig. 9—A spinning machine for cold flanging heads 28 
in. in diameter and larger 
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V-Block and Hammer—The V-block and hammer is 
commonly used in plate bending. In general, this type 
of equipment is not so satisfactory for use in bending 
wrought-iron plates as some of the other types, be- 
cause it has a tendency to localize or limit the stretch 
to a short segment of the bent portion. Obviously, 
if the amount of stretch exceeds the ductility of 
the material, fracture will occur on the outside of the 
bend. It should also be mentioned that in some cases the 
edges of the block or die are sharp enough to dig into 
the plate and tear the metal during the bending opera- 
tion. In order to avoid this possibility, the edges of the 
die should be rounded sufficiently to permit the plate to 
move freely. Wrought-iron plates can be bent satisfac- 
torily using a V-block and hammer, but the operator 
must be thoroughly familiar with the limitations of this 
type of equipment and with the characteristics of wrought 
iron. If a long plate is to be bent, the best results will 
be obtained if the complete bend is made in several 
passes rather than in one pass. In other words, the 
plate should be given an initial bend along its entire 
length in order to eliminate the possibility of causing a 


Courtesy of the Pittsburgh-Des Moines Steel Company, Pittsburgh, Pa. 


Fig. 10—Sectional flanging machines used for light gage 
heads 


reverse kink or "buckle" in the unbent portion. The 
bend can then be completed in one or two passes. 

Gag-Press and Bulldozer—Wrought iron plates can 
be bent satisfactorily using either a gag-press or a bull- 
dozer. Ordinarily, however, the bend should be made 
in several passes, thereby successively decreasing the ra- 
dius so that the plate is not given a reverse bend. This 
is a particularly important consideration where a long 
plate is to be bent to a short radius. 


Hot Bending of Wrought-Iron Plates 


While a majority of the plate bending is done cold, 
there are certain types of bends where it is desirable to 
work the metal hot. Naturally, any metal can be bent 
more easily when hot, and wrought iron is no exception. 

As in cold bending, the radius of bend is a controlling 
factor in hot-bending wrought-iron plates. In general 
the recommended bending radii shown in Table II can 
be decreased by approximately 50 per cent when hot 
bending is employed. 

In hot bending the temperature at which the metal is 
worked is a most important factor. Wrought-iron plates 
should never be worked at a temperature in excess of 
1,400 deg. F. Best results will be obtained if the tem- 
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perature is around 1,350 deg. F. when the plate is bent. 

At 1,350 deg.-1,400 deg. F. wrought-iron plates will 
have a dull red color in the average lighted shop. It is 
always advisable to eye-gage the temperature after the 
plate has been placed in the die by looking underneath to 
see the color. This procedure will give a more nearly 
accurate idea as to the exact temperature. 

If the temperature is to be measured with an optical 
pyrometer, every precaution should be taken to knock 
the scale off the surface of the metal before the reading 
is taken. If this is not done, an erroneous reading will 
ordinarily result, because the scale will be several hun- 
dred degrees cooler than the metal. 


Compound Bending of Wrought Iron Plates 


Compound bending, as the term would indicate, means 
that the plate metal is bent in more than one direction. 

It is beyond the scope of this article to do more than 
to touch on this phase of plate bending because there are 
so many variables involved. 

Wrought iron plates can be easily formed either hot 
or cold by practically any of the commonly used methods 
provided, of course, that the characteristics of the ma- 
terial are taken into account. One of the most import- 
ant considerations is to employ a method that will 
permit the stretch in the metal to be as nearly uniform 
as possible. Localized stretching should always be 
avoided. 


Flanged and Dished Heads for Tanks 


Special wrought-iron plate stock is produced for form- 
ing flanged and dished heads. With this special head 
stock it is possible to produce heads in accordance with 
the A. S. M. E. requirements, which state that the 
knuckle radius shall be not less than three times the 
plate thickness, or 6 per cent of the diameter of the head. 
Wherever possible, the largest allowable radius should 
be used. 

Flanged and dished heads are formed by either spin- 
ning or pressing, depending upon the size. The metal 
is worked either hot or cold. Large heads made of 
heavy-gage metal are formed hot on a spinning machine 
and with wrought-iron plates, the best results will be ob- 
tained if the metal is worked at a temperature of 1,350 
deg.-1,400 deg. F. 

Peripheral speed is an important consideration in hot- 
flanging large wrought-iron heads on a spinning ma- 
chine. It has been found that a speed of about 800 ft. 
per minute gives good results. This is a somewhat 
slower speed than that ordinarily used for steel, but, 
generally speaking, wrought iron must be worked more 
slowly than steel if any severe forming operation is to 
be entirely satisfactory. 

Cold dishing and flanging of wrought-iron heads can 
be easily accomplished if ordinary precautions are taken. 
Figs. 8, 9 and 10 show types of equipment that can be 
used for cold dishing and flanging wrought-iron heads. 


De-scaling Wrought-Iron Plates 


For some applications it is necessary to remove the 
mill scale from plate metal in order to provide a smooth 
surface for painting or other purposes. There are sev- 
eral different ways of removing scale, but acid pickling 
and blasting are the most commonly used. 

The scale formed on wrought-iron plates during the 
rolling operations adheres tightly to the surface of the 
metal In the majority of services for which wrought- 
iron plates are used, it would be desirable to leave the 
scale in place. 
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Pickling—When removing scale from wrought-iron 
plates by means of acid pickling, the pickling bath should 
be maintained in an active condition with an acid con- 
centration of at least 5 to 6 per cent. The bath should 
be maintained at a temperature of not less than 120 deg. 
F. Under these conditions the scale will be completely 
removed in a short time without undue injury to the un- 
derlying metal. In some cases it may be desirable to use 
an inhibitor in the acid bath to produce a smoother fin- 
ished surface. However, if the scale is removed in order 
that the surface may be given a metallic coating, such as 
galvanizing, the use of an inhibitor is not advisable. 
When wrought iron is pickled, the acid attacks the metal, 
but not the slag, thereby making the resultant surface 
comparatively rough. Obviously a rough surface offers 
a better anchorage for a coating than a smooth one, and 
for that reason wrought iron will take on a heavier and 
more adherent coating than will other metals. 

Sand and Metal Blasting—Sand blasting has been used 
for years to remove scale from metal surfaces. Within 
the past few years, however, another method of blasting 
has been developed in which hardened metal particles are 
employed in place of sand. Generally speaking, blasting 
with metal particles has a more severe effect on the plate 
material than does sand. This is particularly true of 
wrought iron because it is soft and has a fibrous struc- 
ture. Where it is necessary to remove the scale from 
wrought-iron plate by blasting, we recommend that sand 
blasting be used. This method can be relied upon to re- 
move completely the scale, and it does not seriously af- 
fect the metal surface. j 


Cleaning Filters- 
Testing for Freon Leaks 


i bes maintenance operations now assuming consid- 
erable importance in connection with the operation 
of air-conditioning equipment are the satisfactory clean- 
ing of filters and the testing for Freon leaks in those 


Filter cleaning tank and 

dry racks — (Right) Device 

for detecting Freon gas 
leaks 


mechanical systems which utilize this type of refrig- 
erant. 

In cleaning the filters, a jet of compressed air is first 
blown through the filters in a direction reverse to the 
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normal air flow to remove loose dust and dirt. The 
filters are then immersed in a tank of tri-sodium-phos- 
phate which is kept boiling by means of a steam jet. 
'They are then removed from this tank and placed on the 
sloping drain tables located on either side of the tank, 
as shown in one of the illustrations. The filters are 
placed on steam-heated horizontal iron pipes, after which 
they are immersed in clean oil in the vertical cans shown 
in the second illustration. Drain boards are provided 
behind these cans and serve to permit the excess oil to 
drain back into the cans. 

The third view, given at the right in the first illustra- 
tion, shows an interesting device for testing air-condi- 


Clean oil immersion tanks and filter drain pan 


tioning equipment for Freon leaks. А Prest-O-Lite 
tank is provided with a torch burner of the Bunsen type. 
A small tube attached to the burner draws in air to mix 
with the Prest-O-Lite gas. If the end of this tube, 


shown in the operator's left hand, is placed in the vicin- 
ity of a leak, any Freon gas drawn in with the air causes 
a characteristic change in the color of the Bunsen flame. 
This forms a convenient testing device. 
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In the 


Back Shop and Enginehouse 


Valve-Setting Indicator 
And Blow Chart* 


VALVE-setting indicator and blow chart simi- 

lar to that shown in the illustration can easily 
be made to suit the valve specifications of any locomo- 
tive. With it valve settings for all cut-offs can readily 
be observed. The particular chart, as shown, is made 
up for the following valve specifications: Valve travel, 
85% in.; lap, 156 in.; lead, 14 in.; exhaust clearance, И 6 
in. inside admission; Baker valve motion. 

To assemble this indicator on an engine use the valve 
tram in the usual way and place the valve on dead 
center. With the tram make a clear mark on the valve 
crosshead guide. When applying the plate to the valve 
crosshead guide be sure that this mark is directly line 
and line with the zero mark on the plate. After the 
plate has been fastened, drill two holes and insert dowel 
pins. The indicating pointer should be made of ¥%-in. 
by L4-in. steel and electric welded to the valve cross- 
head in line with the zero mark. 

'The convenience of this plate will be apparent to any 
valve man. The plate is direct reading ; that is, when the 
pointer moves ahead it is moving to the front port open- 
ing and not to the back port opening as would be the 
case if a tram were used. This has confused many a 
beginner. Anyone with mechanical training can walk 
alongside of an engine fitted with this indicator and 
note how much the valves are out of square. For 
instance, throw the reverse lever ahead to any desired 
cut-off and move the engine forward. We will say the 
pointer has moved ahead to 3316 in. and back to 
3946 in., and in the back motion the pointer moved ahead 
to 394g in. and back to 3346 in. It will be noted that 
there is an error in both motions of % in. This error 
being in both motions and in opposite directions means 
that the eccentric rod is at fault. The alterations can 
then be made by any desired method. 

To test the locomotive for a blow move the engine 
and place the indicator pointer so it will locate any 
ring or cylinder packing blow noted on the plate. The 
only thing that one has to know is the difference in 
the sound between a ring and a cylinder packing blow. 
During thirty-five years of experience the writer has 
seen engines stripped of all the heads simply to find 
a blow and this same thing is still being done today. 


* This device, which was designed by an old valve setter, is in use on . 


a number of engines of a large railroad. 
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Valve position indicator and blow detector 
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Timing Attachment for 
Staybolt Threaders 


HE Landis Machine Company, Inc., Waynesboro, 
Pa., has recently placed on the market an attach- 
ment for use on their Landmaco threading machines for 
threading reduced body staybolts with a continuous 
pitch thread on both ends. 

The timing attachment consists of a bracket attached 
to the carriage end cover and provided with positions 
for holding the gage bracket as may be required for 
various lengths of staybolts. The bracket arm attached 
to the gage bracket carries the gage for timing the thread. 
The arm being pivoted in the bracket permits it to be 
moved readily for clearing or engaging the thread. Ке- 
fering to the illustration, on the right-hand side of the 
machine the gage is swung back to permit removal or 
insertion of the staybolt in the vise, while on the left 
the gage is about to be engaged in the thread. 

The usual practice is to thread one end of the staybolt 
in the usual manner on one side of the machine without 
the use of the timing attachment. The set-up for the 
other end is made with a master staybolt which has 
been properly threaded with a continuous pitch thread 
on both ends. The master staybolt is inserted in the 
die head and the chasers closed to engage the thread. 
The timing attachment bracket is attached in its proper 
position for the length of the staybolt and the carriage 
set so that the timing attachment gage will engage the 
thread on the back end of the master Mas holt The 
lead-screw gears are then disconnected and the lead 
screw turned by hand until it engages the lead-screw 
nut, after which the lead screw gears are connected. 

Since a six-pitch lead screw is used on the Landmaco 
threading machine and staybolts are always threaded 
with a 12-pitch thread the lead-screw nut on succeeding 
threads can be engaged at any point on the screw and 
provide a proper lead. After the original set-up has 
been made a thread of continuous lead is assured. 


Timing attachment for Landmaco staybolt threader 
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Air Compressor Repairs 
At Piteairn Shop* 


ITH few exceptions the 4,800 steam locomotives 

owned by the Pennsylvania are equipped with 
9%-1п. single-stage and 8'4-in. cross-compound air 
compressors. When the failure of an air compressor 
to function requires its removal from a locomotive it is 
the established policy of the Pennsylvania to return that 
compressor to a central repair shop where it is com- 
pletely overhauled and replaced in stock for reapplica- 
tion. Central air-compressor repair departments are 
maintained at Pitcairn, Pa.; Wilmington, Del.; Altoona, 
Pa., and Ft. Wayne, Ind. The methods used for over- 
hauling air compressors at the Pitcairn air-brake repair 
shop, which are described in this article, are typical of 


the steam end to force the lye solution out of the pump 
and back into the vat. While being thus operated the 
air end of the pump is washed out with clean water and 
then drained. After this the pumps are placed on a 
small truck and taken into the shop where they are 
lifted by means of a two-ton overhead crane on to a 
special rack preparatory to being given a general in- 
spection. This general inspection includes the applica- 
tion of whiting in order to discover cracked cylinders, 
broken lugs or cracks in any other of the pump castings. 
A test under 130 Ib. air pressure is next made for leaking 
stuffing boxes and porosity so that any such defects may 
be found before the pump is overhauled and reassembled. 

'The pumps are then placed on another special rack 
designed to facilitate dismantling. Immediately upon 


dismantling all of the pump parts are cleaned with a 
non-inflammable turpentine substitute, special attention 
being given to the cylinders which are swabbed out with 


The air compressor repair section at Pitcairn 


those used at the aforementioned central repair points on 
the system. The practices involved in this work are cov- 
ered by a set of P. R. R. standard instructions which 
detail the manner in which the repair and testing of these 
units must be carried out by all repair shops. An av- 
erage of thirty 914-in. compressors and seventy-five 
815-in. cross-compound compressors are repaired at Pit- 
cairn each month. А 

Before an air compressor is detached from a locomo- 
tive the air inlet strainers, drain cocks and lubricators, 
together with the piping and fittings, are removed and, 
when it is necessary to return any of these parts to the 
central shop for repairs, they are packed in such a man- 
ner as to preclude any damage in transit. All of the 
openings in the air compressor are plugged with 
standard pipe plugs upon removal from a locómotive 
and wooden blocks are applied to the compressor bolting 
lugs. The air-compressor repair work at the Pitcairn 
air-brake repair shop is concentrated in the air-pump 
repair section at the southwest corner of the shop. The 
facilities used in this work are shown in the shop layout 
drawing which appeared on page 116 of the March issue 
of the Railway Mechanical Engincer, as well as in the 
illustrations accompanying this article. 

'The compressors, when received at Pitcairn, are first 
given a thorough cleaning, before dismantling, in the lye 
vats located just outside the shop building in order to 
remove all grease and dirt. After being thoroughly 
cleaned the pump is suspended over the lye vat and 
operated by means of an air line which is coupled to 


* The second article dealing with the work of the Pennsylvania air-brake 
repair shop at Pitcairn, Pa. The first article appeared on page 115 of the 
March issue. 
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Parts repair benches in the air compressor repair section 


this cleaning solution. Metallic rod packing is used and 
the date the packing is applied, when done at the time 
of general overhauling, is stencilled on the center cast- 
ing. This packing is carefully inspected and, if the 
marking on the center casting shows that it has been in 
service less than one year, and is in good condition it is 
left in the stuffing box for further service. 


Repair and Inspection Methods 


The practices described above apply generally to both 
915-in. single-stage and 815-in. cross-compound air com- 
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The lye vat with adequate handling facilities is located 
outside the shop near the repair section 
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Fig. 1—Lift gage for upper intermediate valve 
Fig. 2—Fixture for determining lift of upper inlet valve 


Fig. 3—Condemning and checking gage for upper inter- 
mediate, discharge and inlet valve cap 
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Fig. 4—Condemning gage for reversing valve bushing 


Fig. 5—Condemning gage for steam and air piston ring 
grooves 


Fig. 6—Condemning gage for main and exhaust valve ring 
grooves 
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pressors. While there is a difference in the parts of 
these two types of pumps, this article will go into detail 
on the repair practices and gages used in overhauling 
an 8L5-in. cross-compound compressor. Certain of the 
gages mentioned are used on both 9%-in. and 8!6-іп. 
compressor parts, and the data on steam and air cylinders 
relate to both types of compressors. The practices de- 
scribed in connection with 812-in. compressors are typi- 
cal of all air-compressor repair work. 

Air and Steam Cylinder Heads and Center Castings.— 
After the compressors are dismantled and the parts have 
been thoroughly cleaned, one of the first jobs to be done 
is to “mike” the steam and air cylinders to determine 
whether or not they must be rebored. Unless it is abso- 
lutely necessary, the steam and air cylinders are never 
separated from the center casting. The limits for air 
and steam-cylinder wear on both 917-in. and 8%4-in. 
cross-compound compressors are shown in Table I, and 
if the cylinders are worn Ме in. or more beyond the 
standard diameters shown in the table, or when there is 
a difference of 19 in. between the largest and smallest 
diameter of a cylinder, the cylinder must be rebored. 
When cylinders are not worn to the limits which require 
reboring, piston heads are applied that are not more 
than И in. smaller in diameter than the largest diam- 
eter of the cylinder. New piston heads and rings of 
increased diameter are applied when cylinders have been 
rebored to the sizes shown in Table I. When renewing 
the high-pressure air pistons of the 8%4-in. cross-com- 
pound compressor, steel pistons are used. On the final 
reboring of cylinders to 934 in. (in the case of 91-іп. 
pumps) the counterbore at the ends of the cylinder 
should not exceed 9134, in., especially for the steam 
cylinder, as this would leave the margin too small to 
make a tight joint between the steam ports and the bore 
of the cylinder. The face of the cylinder is turned to 


provide a uniform surface for the top head gasket in 
order to insure a steam-tight joint at this point for the 
top head. 

When the steam or air cylinders of an 8%-in. cross- 
compound compressor are worn Ме in. larger in diam- 
eter than the maximum or final rebore, as shown in 
column 3 of Table I, they are rebushed and bored to the 
standard diameter shown in column 1. When this is 
done the bridge in the ports of the high-pressure air 
cylinder are cut out before the bushing is applied. The 
by-pass grooves in the low-pressure steam cylinder are 
maintained in accordance with Fig. 21. 

One of the principal jobs that must be done on a 
center casting is to inspect it for poor threads and leak- 
ing stuffing boxes. When threads are discovered that 
are worn beyond serviceability, the threaded openings 
are built up by welding, drilled and retapped to the origi- 
nal standard. The inspection for leaking stuffing boxes 
is made, as previously mentioned, at the time the air 
pump first enters the shop. When leaking stuffing boxes 
are found by the inspector, they are removed and the 
stuffing-box seat in the center casting is refaced with a 
special tool. New stuffing boxes are applied if necessary 
in order to remedy the trouble, and when this is done 
they are doweled in place. When the clearance between 


Table I—Sizes for Reboring Air Compressor Cylinders 


1 2 3 
Diameter 
after 
Diameter Diameter second 
Kind of when after first ог final 
compressor Cylinders to be rebored new,in.  rebore, in. rebore, in. 
914 in. Steam cylinder 9% 9% 9% 
9% in. Air cylinder .......... . 9% 9 934 
814 in. c.c. High pressure steam cylinde 85, 8 8M 
81, in. c.c. Low pressure air cylinder.... 14% 1454 144 
8% in. c.c. Low pressure steam cylinder. 14% 1454 144 
814 in. c.c. High pressure air cylinder... 9 9% 9м 


Fig.7 Tool Steel. 

9 Harden & Grind. 

Gage No. A 

No. Req'd. Diameter Stamp Thus 

No. 1 1 2.000 in. 2.000 in. — No. 1 
No. 2 1 2.005 in 2.005 in. — No. 2 
No. 3 1 2.010 in 2.010 in. — No. 3 
No. 4 1 2.015 in 2.015 in. — No. 4 
No. 5 1 2.020 in. 2.020 in. — Na 5 
No. 6 1 2.025 in 2.025 in. — No. 6 
No. 7 1 2.030 in 2.030 in. — No. 7 
No. 8 1 2.035 in. 2.035 in. — No. 8 
No. 9 1 2.040 in. 2.040 in. — No. 9 


Tool Steel 
Harden & Grind. 


Gage о. А 
No. Req'd. Diameter Stamp Thus 
1 1.990 in. 1.990 in. — Condemning 

No. 1 1 1.995 in. 1.995 in. — No. 1 
No. 2 1 2.000 in. 2.000 in. — No. 2 
No. 3 1 2.005 in. 2.005 in. — No. 3 
No. 4 1 2.010 in. 2.010 in. — No. 4 
No. 5 1 2.015 in. 2.015 іп. — No. 5 
No. 6 1 2.020 in. 2.020 in. — No. 6 
No. 7 1 2.025 in. 2.025 in. — No. 7 
No. 8 1 2.030 in. 2.030 in. — No. 8 
No. 9 1 2.040 in. 2.035 in. — No. 9 


Fig. 7—Gages for selecting the sizes of upper inlet and discharge valves and seats and lower inlet valve gages 
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the piston rod and the stuffing box exceeds .035 in., a 
new gland is applied. 

Top Head Inspection and Repair.—The main valve 
piston in the top head is inspected for worn parts, those 
most frequently requiring replacement being the piston 
rings in the large and small piston sections and the ex- 
haust section of the main piston valve. When the ring 
grooves in the large and small main-valve piston or in 
the exhaust piston are worn .002 in., they are trued up 
and rings .006 or .012 in. thicker than standard are 
applied. The gage shown in Fig. 6 is used for deter- 
mining when the ring grooves in the main piston should 
be trued up. When fitting rings to large and small main 
valve pistons, also the exhaust piston, the minimum 
clearance is not less than .0015 in. or more than .003 in. 
When the large or small main-valve piston bushings or 
the exhaust bushings are worn or ground to a size %4 
in. larger in diameter than standard, they are renewed. 
When the top head is reassembled gaskets are applied 
under the large and small piston-valve cylinder covers 
and all top heads of 814-in. cross-compound compres- 
sors are equipped with eye-bolts for lifting. When the 
cap screw holes for the large and small piston-valve 
cylinder covers in the top head are worn the threaded 
holes are drilled and tapped and new bronze threaded 
bushings applied, restoring cap screw holes to the origi- 
nal size. Any cracks in the head casting are welded. 
This also applies to any other cracked castings in the 
air pump. When the reversing valve in an 84-in. cross- 
compound compressor is worn so that the exhaust cavity 
is less than 75 in. deep, it is renewed, and when worn 
wedge-shape, it is trued up. А broaching tool is used 
for truing up the seat in the reversing valve bushing 
without the removal of the bushing from the head. The 
gage shown in Fig. 12 is used to determine whether or 


Р Tool Steel 

Fig.8 Harden & Grind 
Gage 

No. A Diameter Stamp Thus 

No. 1 1.500 in. No. 1 -- 1.500 in. 
No. 2 1.505 in. No. 2 — 1.505 in. 
No. 3 1.510 in. No. 3 -- 1.510 in. 
No. 4 1.515 in. No. 4 — 1.515 in 
No. 5 1.520 in. No. 5 — 1.520 in 
No. 6 1.525 in. No. 6 — 1.525 in 
No. 7 1.530 in. No. 7 — 1.530 in 
No. 8 1.535 in. No. А — 1.535 in 
No. 9 1.540 in. No. 9 -- 1.540 in 


not the reversing valve is worn to the condemning limit. 
When fitting reversing valves to reversing valve bush- 
ings a clearance of .005 in. minimum to .032 in. maxi- 
mum is maintained. 

When the distance from the slide-valve seat to the 
top of the reversing-valve bushing exceeds 13964 in., or 
when the thickness of the bushing where the reversing- 
valve chamber cap makes its seal is less than 364 in., 
the bushing is renewed. The gage shown in Fig. 4 is 
used to determine whether or not the reversing-valve 
bushings are worn to the, condemning limits. 

When fitting reversing-valve cap nuts care is taken 
to assure that a bearing is obtained on both the head 
casting and the upper end of the reversing-valve bushing. 
A special tool has been developed for facing the bearing 
surface on the top head casting. 

When the threads in the top head for the reversing- 
valve chamber cap fit are worn beyond serviceable limits 
the head casting is bored out and a bronze bushing con- 
taining threads of standard size is applied. The con- 
demning and checking gage for reversing-valve chamber 
caps is shown in Fig. 10. 

Reversing-valve rod lengths are checked with a stand- 
ard gage shown in Fig. 20. A tolerance of .010 in. is 
allowed on new rods and .031 in. on old rods. A maxi- 
mum tolerance between reversing-valve rods and bush- 
ings of .010 in. is permitted. 


Air and Steam Piston Heads and Rods.—Air-com- 
pressor piston heads are condemned primarily for outer 
diameter and ring-groove wear. The gage shown in 
Fig. 5 is used to determine the condition of the ring 
grooves. When any of these grooves in air and steam 
pistons are worn .003 in. over any standard step size 
they are trued up, and rings .006 in., .012 in., .018 in., 
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Tool Steel 
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No. Gage A 
Req'd. No. Diameter Stamp Thus 

1 1.490 їп. 1.490 in. — Condemning 
1 No. 1 1.495 in. No. 1 — 1.495 in. 
1 No. 2 1.500 in. No. 2 — 1.500 in. 
1 No. 3 1.505 in. No. 3 — 1.505 in. 
1 Na 4 1.510 in. No. 4 — 1.510 in. 
1 No. 5 1.515 in. No. 5 — 1.515 in. 
1 No. 6 1.520 in. No. 6 — 1.520 in. 
1 No. 7 1.525 in. No. 7 — 1.525 in. 
1 No. 8 1.530 in. No. 8 — 1.530 in. 
1 No. 9 1.535 in. No. 9 — 1.535 in. 


Fig. 8—Gages for selecting the sizes of upper intermediate valves and valve seats and lower intermediate 
valves and cages 


160 


Railway Mechanical Engineer 
APRIL, 1935 


- —— р рр 


:024 in., .030 in. or .036 in. thicker than standard are 
applied. In fitting rings in air and steam pistons a 
clearance of not less than .002 in. nor more than .005 in. 
is maintained. When there is a difference of .002 in. 
in the diameter of the piston rod for metallic packing 
and .010 in. for soft packing the rod is trued up on a 
piston-rod grinder. When steam piston rods are worn 
or ground %4 in. below the original standard size, the 
rod and the pistons are scrapped. The piston and rod 
assemblies are checked to make sure that the standard 
distance between steam and air pistons is maintained, 
the distance being as shown in Table II. 


Inspection and Replacement of Air Valves and Valve 
Parts.—In repairing air compressors a vitally important 
part of the job is the careful inspection and checking 


One Thus, Tool Steel, 
Harden & Grind 


One Thus, Tool Steel, 
Harden & Grind. 
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Harden & Grind 
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Condemnin саса 
Lower inliet Ive Cage 


Fig. 9—Condemning and checking gage for valves, seats 
and cages 

Fig. 10—Condemning and checking gage for reversing 
valve chamber cap 

Fig. 11—Checking gage for upper inlet valve seat 
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of air valves, seats, cages and caps. In order to main- 
tain standards which have been set up the Pennsylvania 
has developed a rather elaborate set of gages for check- 
ing air valves and valve parts. Generally speaking, 
there are five kinds of these gages for use on an 8%4-in. 
cross-compound compressor; namely, those for (a) se- 
lecting the proper sizes of valves, seats and cages; (b) 
determining the lift of valves; (c) checking valve seats 
and caps; (d) condemning valve caps and cages, and (e) 
determining the height of stop on valves. Reference to 


Table II—Distances between Steam and Air Pistons 


Size compressor Standard Minimum 
84 in. c.c. 22"/g in. 229 /4, in. 
914 in. 181/6 in. 189/5, in. 


One Thus, Tool Steel 
Harden & Grind 


One Thus, Too! Steel, 
Harden & Grind 


= 


Тоо! Steel, 
Harden & Grind. 


Identification 


Checking Cage 
Upper intermediate Valve Seat 


Checking Cage 
Upper Discharge Valve Seat 


No 
Reqd| A 
BEES 
ME |25 
Fig. 12—Condemning gage for reversing valve 
Fig. 13—Condemning gage for lower intermediate 
inlet valve cages 


Fig. 14—Checking gage for upper intermediate and dis- 
charge valve seats 


and 
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the valves and parts and a key to the figure number of 
the gages used for the various operations is shown in 
Table III, the figure numbers referring to the drawings 
accompanying this article. Many of the valves and parts 
are common to both 934-in. single-stage and 814-in. 
cross-compound compressors, and several of the gages 
are, therefore, applicable to both types of pumps. Ref- 
erences to the piece numbers shown in the table will 
simplify the determination of those parts which are com- 
mon to both types. A standard valve lift of 955 in. is 
maintained and, when fitting valves to cages or seats, 
the tolerance for the wings in the cage or seat is main- 


*25 Drill, & Tap *10- 52. 
E 


5-- 


i? nd5 


A - 8-5 


Scribe Line 


Graduate in 


— . 


ae 
UE LE 
“Опе Thus, T. S. 


One Thus. Too! Steel, 
Harden & Grind Harden ё. Grind 
Surfaces to be Ground Must be Parallel Е orin ; 


& at Right Angle to 45° Groove. „+. 
" De 7 dai 
OH em ШП, 
i [5257 rhs |+ 


“o. z qug ky- 


One Thus .,. „Опе Thus, Steel 
One Thus, Steel *10-32 Round A*2' to be Made Full 


Head Machine Screw. to Allow for Clamping. 
Fig.15 


One Thus, Too! Steel 
Harden & Grind 
Surfaces to be Ground Must be á 
9Drill 


` Parallel & at Right Angle to 45° Groove. : 
*0- Ju bre gd 
--i-- 


als m Qmp- 
One Thus. 
#10- 32 Round 
Head Machine Screw. 


One Thus, Stee! 
"A: E to be Made Full 
to ‘Allow for Clamping 


One Thus, Rs 


Fig.I7 


Fig. 15—Gage for determining lift of lower inlet valve 


cage 


Fig. 16—Gage for determining lift of lower intermediate 


valve cage 
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tained at not less than .005 in. or more than .010 in. 
The work in the air-pump section relating to com- 
pressor valves is all handled at one place in the section 
by men who specialize in that class of work. All air 
compressors on P. R. R. locomotives are equipped with 
steel air-valve cages and seats. The threaded portions 
of these parts are coated with a mixture of graphite and 
oil before being applied. When steel air-valve cages or 
seats are worn they are trued up and fitted with over- 
size valves, the references to gages used for the selec- 
tion of these parts being shown in Table III. Only 
sufficient metal is removed from the cage or seat to true 
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Fig. 17—Gage for determining lift of upper inlet and dis- 

charge valves 
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Table III—P. R. R. Standard Gages for Compressor Air Valves and Valve Parts 


1 
For 
W.A.B. Co. selecting 
Part name and location Piece No. sizes 
Valve, inlet, upper ............ 29177 Fig.7 
Valve, inlet, lower ............ 29177 Fig.7 
Valve, intermediate, upper 24396* Fig. 8 
Valve, intermediate, lower 24396ї Fig. 8 
Valve, discharge, upper .. 29177 Fig.7 
Valve, discharge, lower ... 29177 Fig.7 
Valve seat, upper inlet ........ 77117 Fig.7 
Valve seat, upper discharge .... 8269 Fig.7 
Valve seat, upper intermediate .. 8430* Fig. 8 
Valve cap, upper inlet ......... 1697 Fig. 3, Line 2 
Valve cap, upper discharge ..... 1697 Fig. 3, Line 2 
Valve cap, upper intermediate .. 1906* Fig. 3, Line 1 
Valve cage, lower inlet ....... 44445 Fig.7 
Valve cage, lower intermediate. . 468067 Fig. 8 
Valve cage, lower discharge..... 44445 Fig. 7 


5 


2 For 
For 3 A determining 
determining Checking Condemning height of 
lift ages stop 
Fig. 2 ig. 9 ig. 9 Fig. 19 
Fig. 17 ; 
Fig. 15 Fig. 9 Fig. 9 Fig. 19 
Fig. 1 Fig. 9 Fig. 9 ig. 19 
Fig. 18 | Е 
Fig. 16 Fig. 9 Fig. 9 Fig. 19 
Fig. 17 Fig. 9 Fig. 9 Fig. 19 
Fig. 15 Fig. 9 Fig. 9 Fig. 19 
ER HB Fig. 11 $9 s.d No stop 
T Fig. 14 m No stop 
SEE Fig. 14 "oe No stop 
Fig. 3, Line 2 Fig. 3, Line 2 Fig. 3, Line 2 Fig. 3, Line 2 
Fig. 3, Line 2 Fig. 3, Line 2 Fig. 3, Line 2 Fig. 3, Line 2 
Fig. 3, Line 1 Fig. 3, Line 1 Fig. 3, Line 1 Fig. 3, Line 1 
Fig. 15 Fig. 9 Fig. 13 Fig.15 
Fig. 16 Fig. 9 Fig. 13 Fig. 16 
Fig. 15 Fig. 9 Fig. 15 


The gages shown in the table for the piece numbers marked * are also applicable to the upper inlet valves (piece No. 24,396); valve seats (piece 
No. 8,430), and valve caps (piece No. 1,906) of the 914-in. single-stage compressor. 


gages shown in the table for the piece numbers marked f are 
valve cages (piece No. 46,806) of the 9172-in. single-stage compressor. 


also applicable to the lower inlet and discharge valves (piece No. 24,396) and 


it up. Air valves are turned or ground to fit the cage 
or seat. 


Final Testing and Inspection 


After the compressor has been repaired the workman's 
number, the date repaired and the place repaired are 
stencilled on the upper front rim of the compressor 
center casting with 1%-in. letters, the stencil appearing, 
for example, as follows: PC-B.-L.-375-2/21/35, in 
which “PC” indicates Pitcairn shop; “B.,” the initial 
of the mechanic who assembled the pump; "L.," the 
initial of the inspector on the final inspection; “375,” 


Table IV—Test Specifications for Air End of Compressors 


Speed of Air pressure 
Boiler pressure compressor, to be Diameter 
Type of not less than, single strokes maintained in о orifice, 
compressor Ib. per minute main reservoir, lb. in. 
914 in. 100 120 59 3/6 
814 in. c.c. 130 100 53 5/16 


the serial number of the repair job, and the last numerals 
the date the pump was turned out of the shop. If metal- 
lic packing is applied the date of application is stencilled 
on the center casting, as already indicated. 

After the compressors have been assembled, which 
work is done at one station in the section by a specialist 


Table V—Compressor Speed Used In Testing Steam Ends 
of Compressors 


Single strokes per minute 


Pounds steam pressure 934 in. 8% in. c.c 
100 140 40 
110 150 64 
120 160 90 
130 170 110 
140 178 124 
150 182 134 
160 190 148 
170 194 156 
180 198 164 
190 202 168 
200 206 172 


and a helper, and before they are sent out to be placed 
in service, they are tested on a specially equipped test 
rack. This rack, shown in one of the illustrations, has 
a capacity of five 834-in. cross-compound compressors 
and three 914-in. compressors. A main steam-line pres- 
sure of 140 to 150 Ib. is available at the rack, and the 
test rack is so piped that the air from the pumps under- 
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Fig. 19—Gage for determining the height of stop of air 
compressor valves 


going test on the rack may be fed back into the shop line. 
When the rack is filled to capacity with pumps under- 
going test there is sufficient air capacity to supply the 
needs of the air-brake shop should this be necessary by 
reason of failure of the power plant. 

After a compressor is placed on the test rack the steam 
and air ends are well lubricated and the compressor is 
run a sufficient length of time to insure that the various 
new parts have found a bearing. Before making the final 
test the main reservoir and its connections, comprising 
a portion of the test rack, are tested by stopping the 
compressor after reaching a predetermined air pressure, 
say 100 lb., and noting the amount of leakage, which 
must be less than 2 lb. per min. In order to determine 
the condition of the air end of the compressor a disc 
with an orifice suitable for the type of compressor to 
be tested, as shown in Table IV, is located in a cock in 
the pipe leading from the main reservoir to the atmos- 
phere. The compressor to be tested is then started and 
the steam supply throttled to make a specific number of 
strokes per minute. When the pressure in the main 
reservoir has been raised to within 10 Ib. of that speci- 
fied, the cock holding the disc is opened to the atmos- 
phere. With the disc valve open the compressor must 
raise the pressure in the reservoir to that shown in Table 
IV with the given number of strokes per minute. 

In testing the steam end of compressors the compres- 
sor steam throttle is opened wide and the main reservoir 
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Fig. 20—Gage for checking the length 
of reversing-valve rods 


pressure is regulated by a cock in the main reservoir 
leading to the atmosphere from the main reservoir to 
59 Ib. for the 914-in. compressor and 53 lb. for the 87⁄4- 
in. cross-compound compressor. When these conditions 
have been established the steam pressure and compressor 
speed in single strokes per minute are observed and com- 
pared with those shown in Table V. Under these con- 
ditions the speed of the compressor for a given steam 
pressure must not be less than the number of single 
strokes shown in Table V. 
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Fig. 21—Location of by-pass grooves in low-pressure 


steam cylinders 


After a compressor is removed from the test rack a 
protector is applied to the lugs of both steam and air 
cylinders and all openings in the compressor are closed 
with standard pipe plugs. The compressor is equipped 
with a type B lubricator bracket at the repair shop, but 
the application of the Type B lubricator, drain cocks, 
strainers or fittings is not permitted until after the com- 
pressor has been applied to the locomotive. 


Babbitt 
Metal* 


HE mechanical and engineering departments of 
T practically every worth-while railroad system impose 
rigid specifications upon bearing metal manufacturers 
in strict accordance with which all babbitt metal require- 
ments are purchased. 


* resented before the November meeting of the Southern 
& отга арс раа Club by А. Fritschle, sales manager, Federated 
Metals Согр.. St. Louis. Mo. 


164 


The argument put forth in defense of these rigid spec- 
ifications is that the performance and mileage cost of 
all journal boxes and lined bearings is directly dependent 
upon the performance of the babbitt liner because basically 
it controls frictional heat and thus serves to minimize 
hot box annoyance, particularly when lubrication for 
some reason or other is temporarily inadequate. 

Now, in order to insure the ultimate in anti-friction 
qualities the babbitt specifications are so written as to 
eliminate certain elements which are calculated to pro- 
mote frictional heat. In this connection is a lead-base 
lining metal, copper in excess of certain prescribed limits, 
and zinc in any amount, are specifically eliminated. The 
reason for the restriction on copper is that lead and cop- 
per are not affinities—lead repels the copper and will 
therefore unite beyond certain proportions only under 
special conditions of alloying. That accounts for the 
excess copper separating from the balance of the lead- 
base babbitt mixture and segregating in the form of hard 
spots. 

Copper also tends to make the babbitt more thickly 
liquid and increase the grain size considerably in lead- 
base babbitts. Large crystalline grain indicates a loose 
or open structure which will more readily break down 
under a heavy load or severe service. 

Zinc is literally "poison" in a lead-base babbitt alloy. 
It, too, will unite with lead and stay in solid solution 
only in small proportions. But as little as one-eighth of 
one per cent of zinc will utterly ruin an otherwise good 
lead-base babbitt alloy. Zinc, like copper, has little affin- 
ity for lead and when zinc is introduced into lead-base 
babbitt metal it quickly causes the molten babbitt to be- 
come a more or less “mushy” or drossy mass out of which 
it is extremely difficult to pour anything that remotely 
resembles the good bearing liners which the engineering 
department had in mind when they wrote the specifica- 
tions for the lining metal. 

Zinc is a hard "dry" metal thoroughly unsuited for 
bearing purposes particularly when tangled up with a 
lot of lead-base babbitt in which it segregates and, com- 
bining as it does with some copper, tin and antimony, 
forms hard spots in the bearing liner. Zinc being of a 
lighter specific gravity than lead, will rise and float on 
the surface when segregation occurs. It should, there- 
fore, not be difficult to understand that since the surface 
metal in a pouring ladle, for instance, is the first to pass 
over the lip and into the journal box casting, the hard 
zinc mixture as a consequence is sure to find its way 
into the bearing liners. 

But in the face of these facts I have observed in sev- 
eral railroad shops on my visits, babbitt metal pots filled 
with molten lining metal so contaminated with zinc 
and copper that the entire surface of the molten metal 
was covered over with a blue, purple and reddish-colored 
metallic “scum,” perhaps one-half inch in thickness. It 
should be borne in mind that this metallic “scum” on the 
surface of the molten metal is simply the excess zinc 
and copper, together with some antimony, tin and lead, 
beyond the saturation point of lead for zinc and copper, 
particularly. 

Practically all brass castings are alloys composed of 
copper, lead, tin and zinc. The average run of scrap car 
brasses removed from foreign equipment when it comes 
into the shop for repairs, contains approximately three 
to four per cent of zinc, four to six per cent of tin, and 
70 to 75 per cent of copper, the balance being lead with 
about one per cent of impurities. 

When babbitt chips become contaminated with brass 
borings or chips, do not invite a headache—condemn the 
material and sell it so that it will be sure not to get into 
the babbitt pots. 
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Among the 
Clubs and Associations 
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Western Rattway CLus.—W. С. Black, 
vice-president of the Chesapeake & Ohio, 
will discuss “Good Transportation De- 
pends on Efficient Motive Power” at the 
meeting of the Western Railway Club to 
be held on April 15 at 8 p. m. at the 
Hotel Sherman, Chicago. 


CANADIAN RatLway CLus.—"Has the 
Economic Performance and Maintenance 
of Locomotives and Cars Failed To Meet 
the Adverse and Changing Conditions of 
the Post-War Period?” was the topic pre- 
sented by J. R. Macken, supervisor of 
costs, office of chief of motive power and 
rolling stock, Canadian Pacific, before the 
April 8 meeting of the Club. 


MECHANICAL DEPARTMENT CONVEN- 
TIONS.—Last fall tentative arrangements 
were made looking toward the holding of 
three-day conventions of eight of the me- 
chanical department associations during 
the early part of May. While these asso- 
ciations are not a part of the Association 
of American Railroads, they have been 
looking for guidance and advice to the of- 
ficers of that association. f Many of the 
officers and members of these associations, 
including the Air Brake Association, 
American Railway Tool Foremen’s Asso- 
ciation, Car Department Officers Associa- 
tion, International Railway Fuel Associa- 
tion, International Railway General Fore- 
men’s Association, International Railway 
Master Blacksmiths’ Association, Master 
Boiler Makers’ Association and Traveling 
Engineer’s Association, were sorely disap- 
pointed a short time ago to receive a letter 
from J. R. Downes, vice-president of the 
Association of American Railroads, in 
which he made this statement: “Our Asso- 
ciation has not absorbed the associations 
enumerated in your letter, and from the 
standpoint of the activities of the Asso- 
ciation of American Railroads, there is no 
necessity for holding any conventions such 


One way to make a lounge-car chair more comfortable. 


as you have enumerated. f “You are prob- 
ably aware that, because of the necessity 
for economy in railroad operation, the 
number of conventions being held by the 
various divisions of our Association have 
been limited.” 


Directory 


The following list gives names of Secretaries, 
dates of next regular meetings and places of 
тонар of mechanical associations and railroad 
clubs: 

Arr-Brake AssoCiATION.—T. L. Burton, c/o West- 
inghouse Air Brake Company, Thirty-fourth 
floor, Empire State Bldg., New York. 

ArLIED RarLway SurPLv AssociaTion.—F. W. 
Venton, Crane Company, Chicago. 

ASSOCIATION OF AMERICAN RaILROADS.—]. R. 
Downes, vice-president operations and main- 
tenance department, Transportation Build- 
ing, Washington, D. C. 

тузом I.—OPERATING.—SAFETY SEC- 
ON: C. Caviston, 30 Vesey street, New 
ork. 
DivisioN. V.—MzcHaANICAL.—V. R. Haw- 
thorne, 59 East Van Buren street, Chicago. 
CoMMiTTEE ON RESEARCH.—H. A. Johnson, 
chairman (Director of Research, Association 
of American Railroads), Chicago. 


Division VI.—PurcHASE AND STORES.— 
W. J. Farrell, 30 Vesey street, New York. 
Division VIII.—Motor TmANsPORT.—CAR 


Szrvice Divistion.—C. A. Buch, Transpor- 
tation Building, Washington, D. C. 

AMERICAN RaiLWAY Toot FOoREMEN's ASSOCIA- 
TION.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 

AMERICAN SOCIETY FOR TESTING MATERIALS.— 

. L. Warwick, 260 S. Broad street, Phila- 
delphia, Pa. Thirty-eighth annual meeting, 
June 24-28, Book-Cadillac Hotel, Detroit, 

ich. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
—C. E. Davies, 29 W. Thirty-ninth street, 
New York. 

RaiLRoAD DivisioN.— Marion B. Richard- 
son, 192 E. Cedar st., Livingston, N. J. Next 
meeting, Cincinnati, Ohio, June, 1935. 

MacHINE Suo» Practice Division.—G. Е. 
Nordenholt, 330 W. Forty-second st., New 

ork. 

MarERIALS HaNDLING Division.—M. W. 
Potts, Alvey-Ferguson Company, 1440 Broad- 
way, New York. 

би. AND Gas Power DivisioN.—M. J. 
Reed, 2 W. Forty-fifth St., New York. 

FuELs Diviston.—W. С. Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. 
—Jos. A. Andreucetti, C. & N. W., 1519 


Daily News Building, 400 W. Madison St., 
Chicago, Ill. 


mL EE m 


View shows hinged back 


legs in conventional and tilted positions 
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CaNADiAN RaiLWAY CLus.—C. R. Crook, 2276 
Wilson avenue, Montreal, Que. Regular 
meetings, second Monday of each month ex- 
cept in June, July and August at Windsor 
Hotel, Montreal, Que. 

Car DEPARTMENT OFFICERS ASSOCIATION.—4À. S. 
Sternberg, master ear builder, Belt Railway 
of. Chicago, 7926 South Morgan street, 
Chicago. 

Car FonEMEN's AssociATION oF CH1CAGO.—G. К. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month except June, July and August, La Salle 
Hotel, Chicago, Ill. 

Can FonEMAN's ASSOCIATION ОР OMAHA, COUNCIL 
BLUFFS AND SOUTH OMAHA INTERCHANGE.— 
E. R. Phillips, car department, Chicago & 
North Western Railway, Council Bluffs, Iowa. 
Regular meetings, second Thursday of each 
month at 1:15 p. m. at Union Pacific shops, 
Council Bluffs. 


CENTRAL КАП МАҮ Сі0в or BurrALo.—Mrs. M. 
Reed, Room 1817, Hotel Statler, Buffalo, 
. Y. Regular meeting, second Thursday 
each month except June, July and August 
at Hotel Statler, Buffalo. 

Eastern Car ForeMen’s AssociATION.—E. L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, Regular meetings, fourth 
Friday of each month, except June, July, 
August and September. 

INDIANAPOLIS CAR INSPECTION ASSOCIATION.—R. 
A. Singleton, 822 Big Four building, Indian- 
apolis, Ind. Regular meetings first Monday 
of each month, except July, August and 
September, at Hotel Severin, Indianapolis, 
at 7 p. m. 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ 
AssociATION.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

INTERNATIONAL RAILWay FUEL ASSOCIATION.— 
y UN Smith, 1660 Old Colony building, 
Chicago. 

INTERNATIONAL RaiLWAY GENERAL  FOREMEN'S 
ASSOCIATION.—William Hall, 1061 W. Wa- 
basha street, Winona, Minn. 

MasTER BOILERMAKERS’?  ASSOCIATION.—À. Е. 
Stiglmeier, secretary, 29 Parkwood street, 

lbany, N. Y. 

New ENcLAND RaiLROAD CLUE.—W. Е. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. Reg- 
ular meeting, second Tuesday in each month, 
excepting June, July, August and September. 

New York КАпкоАр CrLuB.—D. W. Pye, Room 
527, 30 Church street, New York. Meetings, 
third Friday in each month, except June, 
July and August, at 29 West Thirty-ninth 
street, New York. 

NortHwest Car Men’s Assocration.—E, М. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meeting first Monday each month, except 
june, July and August, at Minnesota 

ransfer Y. M. C. A. Gymnasium building, 

St. Paul. 
Paciric КАП wav CLuB.—William S. Wollner, P. 
Box 3275, San Francisco, Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately. 

Rattway CLuB oF  GmEENVILLE.—Ralph D. 
Stewart, 21 Sherrard avenue, Greenville, Pa. 
Regular meeting third Thursday in month, ex- 
cept June, July and August. 

Rattway CLuB or PiTTSBURGH.—]. D. Conway, 
1941 Oliver building, Pittsburgh, Pa. Regu- 
lar meeting fourth Thursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel, 
Pittsburgh, Pa. 

Raitway FIRE Protection ASSOCIATION.—R. К. 
Hackett, Balfimore & Ohio, Baltimore, Md. 

RarLwav SUPPLY MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver building, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Associ- 
ation of American Railroads. 

SOUTHERN AND SOUTHWESTERN RAILWAY CLUB.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings third Thursday in Janu- 
ary, March, May, July and September. An- 
nual meeting, third Thursday in November, 
Ansley Hotel, Atlanta, Ga. 

Toronto Rattway Crus.—R. H. Burgess, Box 8, 
Terminal A, Toronto, Ont. Meetings, first 
Friday of each month except June, July, 
August and September. 

TRAVELING ENGINEER’s  AsSOCIATION.—W. О. 
Thompson, 1177 East Ninety-eighth street, 
Cleveland, Ohio. 

WESTERN RaiLWAY CrLuB.—C. L. Emerson, 822 
Straus building, Chicago. Regular meetings 
third Monday in each month except June, 
July, August and September. 
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NEW 


THE Cuicaco, Sr. PAuL, MINNEAPOLIS 
& Omaua is making plans to rebuild its 
15-stall enginehouse at Itasca, Wis., which 


was recently damaged by fire. It is esti- 
mated that the repair work will cost about 
$50,000. 


Government Report on Dangers 
of Arch-Bar Trucks 


THE Interstate Commerce Commission, 
speaking through its Bureau of Safety, 
W. J. Patterson, director, recommends to 
all railroads that steps be taken at once 
to inaugurate a program which will defi- 
nitely eliminate the use of arch-bar trucks 
from service. 

This recommendation is issued in con- 
nection with a report on the derailment of 
a passenger train on the Southern, at 
Charlotte, N. C., on January 13, when two 
persons were killed and eight were in- 
jured. Warnings of the necessity of elim- 
inating arch-bar trucks have been given 
in connection with a number of accident 
reports lately, mention being made, in each 
case, of the rule adopted by the American 
Railway Association (now Association of 
American Railroads) 
should not be offered in interchange after 
a certain date (tbis date has been repeat- 
edly postponed and lately has been changed 
from January 1, 1936, to January 1, 1938). 
The present report, however, is predicated 
on the failure of such a truck on a ten- 
der; and the operation of tenders is not 
affected by the interchange rules. On the 
Southern, it was found that of 1,932 ten- 
der trucks in service, 1,307 were of the 
arch-bar type. Of these, 265 were in pas- 
senger service. 

The accident occurred on southbound 
passenger train No. 31, moving at about 50 
miles an hour, which was derailed on a 
curve of 6 deg.; superelevation 234 in. The 
locomotive was overturned and one car fell 
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that these trucks’ 


down a bank into a street. Of several 
breaks in the arch-bars (one truck being 
under the tender and one under a baggage 
car) all were apparently new, with no evi- 
dence of old flaws or cracks. The trucks 
had been repaired, but there was no precise 
information as to what in them was new 
material. The track on this curve was not 
well-maintained, the elevation and the gage 
both being uneven, but the conclusion is 
that the failure of a truck was the main 
cause. 


$1,500,000 Sought by C. & N. W. 
for Equipment Repairs 

THE Chicago & North Western has filed 

the first application for an equipment loan 

under the loaning powers recently con- 

ferred upon the Reconstruction Finance 

Corporation and the Interstate Commerce 


DIESEL - ELECTRIC Locomotive PLANT 
To Bm Вопт AT McCook, ILL, For 
ErEcTRO-MorivEg ConPoRATION.—T his will 
be the first complete plant for the ex- 
clusive manufacture of Diesel - electric 
locomotives in the country. The con- 
үза ос its erection has been let to the 

ustin 


power house, 40 ft. by 60 ft., and rail- 
road trackage, track scales and roads. 
The main erecting aisle of the erecting 
and machine shop petting will have a 
104-ft. clear span 49 ft. high. It will 
be served by one 200-ton and two 30-ton 
electric traveling cranes. Two 20-ton 
cranes will be provided in the machine 
shop. 


Commission to aid in the financing of rail- 
roads for purposes of reorganization, con- 
solidations, maintenance, construction, or 
purchase of equipment. The application of 
the C. & N. W. is for improvement and 
repairs to equipment, including improve- 
ments and general repairs to 12 locomo- 
tives, classified repairs to 95 locomotives, 
air conditioning and modernizing 66 pas- 
senger cars, modernizing 4 dining cars 
and 2 lounge cars, and installing Evans 
auto-loaders on 200 cars. 


“The Development of the Lathe’ 


A NEw industrial film entitled “The 
Development of the Lathe” has been pro- 
duced by the Monarch Machine Tool Com- 
pany, Sidney, Ohio. The film pictures the 
original tree or pole lathe of 500 A. D. 
through its successive stages of develop- 
ment; the first wood screw cutting lathe 
of the fifteenth century; the first iron 
lathe of 1800 A. D., the first quick-change 
gear lathe of 1890, and the first geared 
head lathe of 1900. A number of Monarch 
machines are then shown in operation. 
These films are available, in two sizes, for 
loan to industrial organizations, technical 
societies, educational institutions, etc., 
through W. E. Whipp of the Monarch 
Company. 


New Equipment 


Car ORDERS 
Purchaser No. of cars Type of car Builder 
BRO асанну 4-car articul. train Edw. G. Budd Mfg. Co. 
Car INQUIRIES 
ATE ЖОТА E AT АТ 2 75-ft. streamline mail =e ee eee eee eee 
and bagg. 
U. S. Engineer Office? ........ 1 Flat ^ | .— Á|A | de SES 
Locomotive ORDERS 
Road No. of locos. Type of loco. Builder 
S. Ai Ls. ез ЛДЫК meni 4 16,000 gal. tenders Baldwin Loco. Wks. р 
W. & 1: EE rhet sien 8 0-6-0 switch. Co. shops at Brewster, Ohio 
LOCOMOTIVE INQUIRIES 
Lo ЖА. ТРЕСЕ 4 Mikado... а.  — ganeko kx asa 


Russian Government? 


8-wheel switchers 


MISCELLANEOUS ORDERS 


Road Type of equip. 

No Co. a Eee IG wv Bearings, main and side 
rods and other recip- 
rocating parts 

Western Md. ............ Loco-Valve pilots 


For use on Order placed with 
“Commodore Timken Roller Bear. Co. 
Vanderbilt"* 
5 frt. locos. Valve Pilot Corp. 


1 This streamline Zephyr train No. 4 will operate between St. Louis, Mo., and Burlington, Iowa. 


? Rock Island, Ill. 
? Inquiry through Amtorg Tradin 


uU Corp. 
* This locomotive is now equipp 


with Timken bearings on all axles. 
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N. Y. C. Streamlined Locomotive 
in Regular Service 

THE New York Centrals streamlined 
steam locomotive—the Commodore Vander- 
bilt—made its first run in regular service 
on February 19 when it hauled the first 
section of the Twentieth Century Limited 
from Chicago to Toledo, Ohio, 233 miles. 
On February 20 it hauled the westbound 
Century from Toledo to Chicago and will 
continue on this assignment for a time. 


Letter Ballot on Materials 


THE revised material specifications pro- 
posed by the Association of American 
Railroads, Mechanical division, committee 
on this subject, were submitted to the 
members of the division in a letter ballot, 
the results of which have just been made 
available. The recommendations were 
divided into 41 separate propositions, all 
of which were approved and will be in- 
cluded in the Manual of Standard and 
Recommended Practice. 

The first proposition pertained to the 
issuance and numbering of material speci- 
fications and the second to the elimination 
of nine separate specifications, as recom- 
mended by the committee, for such 
materials as steel axles, shafts, bolts and 
nuts, cylinder parts, fire hose, engine-bolt 
iron, foundry pig iron, axle light belting, 
welding wire, etc. In the Type-E coupler 
specifications, the part covering material 
was ordered removed and specifications 
for carbon steel castings substituted as 
recommended by the committee. Further 
propositions pertained to the adoption of 
revised specifications for carbon steel, car 
axles, forgings, billets, tires, boiler tubes, 
boiler steel, steel structural shapes, carbon 
steel castings, springs, chain, bronze bear- 
ings, air-brake and signal hose, steam and 
hot water hose, rubber goods, etc. 


High-Speed Train Operations 
Union Pacific—During the first month 


of operation, the three-car articulated 
stream-lined train of the Union Pacific 


Type of car 
Coaches 
Parlor, sleep, and 

dining 
Parlor 
Coach 
Dining 
Coaches 
Pullman 
Pass. 
Dining 
Coaches 
1 One set of 7 ton's capacity. 


жас an 


z 


S. 


Builder 
Pullman-Std. Car Mfg. Co. 


American C. & F. Co. 
RNET PAT Pullman-Std. Car Mfg. Co. 


| Electro-mech. Vus vet wore 
Pull-speed control Pullman-Std. Car Míg. Co. 


Pullman-Std. Car Mfg. Co. 


2 When this work is completed the N. Y. C. will be operating 537 cars completely air-conditioned. 


The 7 dining сага are being equipped in its own shops at West Albany, N. 
eech Grove, I the 182 Pullman cars, at the Pullman shops. 
all the road’s principal trains operating east and west between the principal cities they 


its shops at 
are read 
serve will be air conditioned. 


Ind., an 


. The Norfolk & Western will spend approximately $80,000 for the air-conditionin: 
tional units of its standard passenger equipment, the work to be done in its Roanoke, V 
project calls for the air conditioning and remodeling of four standard 


The 
the air conditioning of four dining cars. 


the 46 coaches, in 
When these cars 


of eight addi- 
a., shops. 
assenger coaches and 


In addition to air conditioning, the remodeling of the 


four coaches will include the construction of new arched ceilings, the installation of dome lights, 


new rubber tile floors and repainting the interior of the cars. 
March Railway Mechanical Pete as having started similar work costing $80,000 on 
eight passenger coaches. 


conditioning and remodeling o 


The company was re ed in the 
the air 
Work on the new job will be carried 


on concurrently with the cars now being air conditioned in the local shops and it is expected that 


all 16 units will be placed 


in service in June. The completion of this work will give the Norfolk 


& Western 62 air-conditioned units of passenger equipment; these include 30 coaches, 11 dining cars 


and 21 Pullman cars. 


was filled to capacity on practically every 
run, while at times it carried twice as many 
people as there were seats. During Feb- 
ruary, 6,505 persons rode the train, 3,062 
being carried eastbound and 3,443 west- 
bound. On one trip, a total of 254 persons 
patronized the train while on February 24, 
the train entered Kansas City with 233 
persons on board. On the eastbound trips 
during February, an average of 109 per- 
sons rode the train, while westbound the 
average was 123. 

Because of the popularity of the stream- 
liner, an additional run from Kansas City 
to Topeka, Kan., was added on February 
23. The train leaves Salina, Kan., at 7 
a. m., arrives in Kansas City at 10.30 a. m. 
and at 11 a. m. starts on its new run to 
Topeka, where it arrives at 12:08 p. m. 
It leaves Topeka at 12:30 p. m., arrives in 
Kansas City at 1:38 p. m. and leaves that 
city at 4 p. m. for Salina, where it arrives 
at 7:30 p. m. 

Chicago & North Western—The run- 
ning time of the C. & N. W. "400" express 


» $ >+ 


‘IDENTICAL TRAINS, PASSING 
In OPPOSITE DiRECTIONS---YET 
ONE Weighs LESS THAN THE О 


HER/ se, 


Further explanation furnished by the editor upon request 
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train between Chicago and the Twin Cities 
will be reduced from 7 hr. to 6% hr. on 
April 28. Under the new schedule, 5 min. 
of the cut will be absorbed in the run from 
Chicago to Milwaukee, where the 85 miles 
will be covered in 75 min., or at the rate of 
68 m.p.h., compared with the present 
average of 63.8. The remaining 25 min. 
will be absorbed in the schedule between 
Milwaukee and St. Paul, where the new 
schedule will call for an average speed 
of 63 m.p.h., as compared with the present 
57. This decision to reduce running time 
is based upon the success of the train in 
meeting its schedule since its inauguration 
on January 2. Оп numerous occasions, 
the train has had no difficulty in making up 
delays. An outstanding example occurred 
during the first part of March when the 
southbound train covered the 8 miles be- 
tween Highland Park, Ill., and Indian Hill 
in 5 min, or at an average of 96 m.p.h. 


North Coast Limited Cars To Be 
Modernized 


MoperN air-conditioned coaches will be 
added to the North Coast Limited of the 
Northern Pacific for the coming tourist 
season. Not only will the coaches be air- 
conditioned and roller-bearing equipped, but 
the interior arrangement and appearance 
of the cars will suggest luxury and refine- 
ment. The main room will be entirely 
enclosed with bulkheads. A lounging and 
dressing room for men, with a seating ca- 
pacity for 10 in arm-type chairs uphol- 
stered in leather, will be at one end of 
the car, while at the other end will be a 
ladies’ lounge and separate dressing room 
with a seating capacity for 8, provided 
with a davenport for 4, individual chairs 
and double seats. The floor will be car- 
peted and the ladies’ dressing room will 
have several mirrors, including one full- 
length mirror at the door. 

The main room in the new cars will seat 
36 to 40 persons. Some coaches will be 
decorated in brown, others in blue and in 
gray, adding a variety in color scheme. 
The lighting will be of the over-head type 
and, in addition, individual lights will be 
above each double seat, in direct control 
of the passenger. The seats are of new 
design, 4414 in. wide with the back and 
seat cushions divided in the center. 

(Turn to second left-hand page) 
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REDUCES THE WEIGHT... MAINTAINS THE STRENGTH 
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А Republic Republic 
Ordinary 
Double Strength | Double Strength 
; ; 35,000 Ibs. 60,000 Ibs. 70,000 Ibs. 
Tensile 50,000 Ibs. 75.000 Ibs. 90,000 Ibs. 
Strength p. s. i. p. s.i. min. P. s. i. min. 
m 


A moment’s comparison of the physical 
properties of Republic Double Strength 
Steels and those of ordinary carbon steel 
is, itself, justification of the name and proof 
that one pound of steel can be made to do 
the work of two. 

Here are two comparatively new steels 
that permit the use of 30% to 40% lighter 
sheets, strip or plates without sacrifice of 
strength or of safety factor—that make 
possible a reduction of dead weight in 
transportation equipment and in- 
crease revenue load capacity pro- 
portionately. 

Cold forming tests have shown 


the superiority of Republic Double Strength 
Steels from the standpoint of ductility over 
similar products with the same physicals. 
Tempering increases their yield points 
20,000 to 30,000 pounds over the figures 
shown here. They can be arc, gas or spot 
welded with the least change in ductility 
at or adjacent to the weld. There is no 
air hardening, hence more safety in fab- 
rication. And because of their copper, 
nickel and molybdenum alloy content, they 
will resist corrosion far better than ordi- 
nary carbon steels and show a life equal 
to or greater than that of the heavier sec- 
tions which have been standard practice 
in the past. 

These steels are destined to play an in- 
creasingly important part in the construc- 
tion of new transportation equipment and 
in the modernizing of old. We shall be 
glad to furnish more detailed in- 
formation on request and to make 
recommendations covering their 
use for specific applications. 


Republic Steel 


CORPORATION 


GENERAL OFFICES: 
CENTRAL ALLOY DIVISION: 


+: YOUNGSTOWN, OHIO 


* MASSILLON, OHIO 


Supply Trade Notes 


W. R. Walsh 


W. К. Wars, who has been elected 
vice-president of the Ewald Iron Com- 
pany, with headquarters at Chicago, after 
attending the University of Illinois, began 
his business career in 1917 as an office and 
sales department employee of the Standard 
Oil Company. Mr. Walsh entered the rail- 
way supply business in 1920 and for several 
years represented the Glidden Company 
and several other supply companies. In 
1926 he was appointed representative of 
the Ewald Iron Company and in 1928 be- 
came resident sales manager. 


Tue Ex-CrELL-O Arrcrart & Toor Cor- 
PORATION, Detroit, Mich. manufacturers 
of hardened and ground bushings and pins 
for locomotive and passenger-car work, 
has appointed the following companies as 
its representatives in the railroad field: 
Modern Supply Company, 53 W. Jackson 
boulevard, Chicago; C. E. Murphy, 415 
Midland building, Cleveland, Ohio; Geo. 
A. Secor, 4485 Duncan avenue, St. Louis, 
Mo.; W. W. Weller, 426 Park Square 
building, Boston, Mass.; W. Searls Rose, 
69 Dey street, New York; Scott Donahue, 
858 Graybar building, New York; W. J. 
Church, 707 Queen and Crescent building, 
New Orleans, La.; W. H. Erskine, Box 72 
Traffic Station, Minneapolis, Minn.; A. R. 
Sleath, 502 Haverford avenue, Narberth 
(Philadelphia), Pa.; D. E. McCulley, 1101 
Jackson street, Omaha, Neb., and W. D. 
Otter, 234 Rialto building, San Francisco, 
Cal. 


C. Н. Кнореѕ, assistant general man- 
ager of sales of the bar, semi-finished and 
alloy steel division of the Illinois Steel 
Company, with headquarters at Chicago, 
has been appointed director of purchases 
of the United States Steel Corporation, 
with headquarters at New York. He 
has been succeeded by Griswold A. Price, 
who since January 1 has been manager 
of sales at St. Louis, Mo., for the Car- 
negie Steel Company, the Illinois Steel 
Company and the Tennessee Coal, Iron 
& Railroad Company. Robert Corson, Jr., 
succeeds Mr. Price at St. Louis. Wil- 
liam B. Weston, manager of sales in the 
Detroit district for the Carnegie Steel 


168 


ИШТ | 


Company, the Illinois Steel Company and 
the Tennessee Coal, Iron & Railroad Com- 
pany, has been appointed assistant to the 
vice-president and general manager of sales 
of the Carnegie Steel Company, with head- 
quarters at Pittsburgh, Ра., and has been 
succeeded by Philip M. Guba, assistant 
manager, at Detroit, Mich. 


THE SAFETY Car HEATING & LIGHTING 
Company has moved its St. Louis office to 
915 Olive street. S. I. Hopkins is man- 
ager. 


Erie С. Hitt has been appointed direc- 
tor of research of the Lukens Steel Com- 
pany, Coatesville, Pa. Since 1930 Mr. Hill 
has had a research fellowship at the Mellon 
Institute of Industrial Research. 


THE ArTLAs SuPPLv Company, Inc., 35 
Woodward avenue, Brooklyn, N. Y., has 
been appointed warehouse distributors oí 
rust-resisting Toncan Iron sheets of the 
Republic Steel Corporation, Youngstown, 
Ohio. 


Frank P. Коєѕсн, who has been elected 
a vice-president of the Standard Stoker 
Company, Inc., with headquarters at Chi- 
cago, was born on April 14, 1864, in 
Alsace, and came to the United States 


Frank P. Roesch 


immediately aíter the close of the Franco- 
Prussian war. Following his graduation 
from high school he entered railway serv- 
ice in 1877 as machinist apprentice at 
Trenton, Mo., on the Chicago, Rock Island 
& Pacific. He subsequently served in sev- 
eral railroad shops in various positions, in- 
cluding that of enginehouse foreman, also 
as a locomotive engineman. In 1891 he 
was appointed traveling engineer on the 
Denver & New Orleans, now the Colorado 
& Southern, and later became general trav- 
eling engineer. In 1901 he was appointed 
master mechanic of the Colorado & 
Southern and subsequently served as mas- 
ter mechanic on the Chicago & Alton, the 
Southern, and the El Paso & Southwestern, 
now part of the Southern Pacific. Mr. 
Roesch served from 1918 to 1920 as re- 
gional fuel supervisor, Northwest region, 
U. S. R. A. At the termination of federal 
control he became western manager of the 


Standard Stoker Company, Inc. and in 
1923 was appointed general sales manager. 
Mr. Roesch has been a frequent contributor 
to various railroad journals since 1898. He 
is an authority on subjects pertaining to 
locomotive operation, combustion, etc., and 
is a past president of the Traveling Engi- 
neers' Association. He has also been ac- 
tive in the affairs of the International Rail- 
way Fuel Association and the Smoke Pre- 
vention Association. He is a member of a 
large number of other technical and me- 
chanical organizations and the patentee of 
a number of stoker appliances. 


J. C. Kammer has become engineering 
and district sales manager of the Apex 
Tool & Cutter Company, Shelton, Conn., 
servicing inserted tools in New York, New 
Jersey and Pennsylvania territory. Mr. 
Kaimer for the past twelve years had been 
engineer and representative of the O. K. 
Tool Company. 


S. Н. BLACKWOOD, assistant district sales 
representative in the New York territory 
of the Reading Iron Company, Philadel- 
phia, Pa., has been appointed district sales 
representative in the southern territory, 
with headquarters at 1104 Continental 
building, Baltimore, Md. Mr. Blackwood 
takes the position held for many years 
by W. J. White, who recently resigned. 
W. N. Johnson has been appointed sales- 
man in the New York territory. 


Joun M. MULHOLAND, special represen- 
tative of railroad sales at Chicago, for the 
Youngstown Sheet & Tube Company, 
Youngstown, Ohio, has been appointed 
manager of railroad sales for the com- 
pany. Mr. Mulholand’s headquarters will 
continue to be at Chicago. He was born 
at Pittston, Pa., and after attending high 
school in that state, was a member of the 
class of 1910, University of Michigan, 
marine engineering course. From 1910 to 
1917 Mr. Mulholand followed engineering, 
principally mining work, and then served 
in the war, entering the service through 
the Officers Training School Tank Corps. 
From the close of the war to 1932 he was 
actively engaged in the railroad equipment 
field, first as district sales manager of 
Mudge & Company, and then as vice-presi- 
dent of sales of the O. F. Jordan Company. 
Mr. Mulholand has been with the Youngs- 
town Sheet & Tube Company since De- 
cember, 1932. 


ч 


John M. Mulholand 
(Turn to next left-hand page) 
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HEAVY 
TRAINS 


Move faster and smoother with the BOOSTER 


On the streamlined Pacifics for the Boston and Maine recently 
delivered by Lima Locomotive Works, Incorporated, The Locomo- 
tive Booster was incorporated in the original design. 

Addition of The Booster increases the tractive effort in starting, 
in accelerating to road speeds and over the hard pulls from 40,900 
pounds to 52,800 pounds. 

This extra tractive effort makes for smooth starting and quick 
acceleration. It materially aids in maintaining fast schedules. 

Wherever passenger comfort with heavy trains and high speeds 
is involved, The Locomotive Booster is a valuable operating factor. 


It capitalizes idle weight and spare steam. 


All replacement parts furnished by Franklin Railway Supply Company are identical as to materials, design, 
preces and workmanship with the Parts they replace. They guarantee the same unfailing reliability of service. 


CHICAGO MONTREAL 


Tur NATIONAL Copper Paint Com- 
PANY, Chicago, has been formed to manu- 
facture and market liquid copper paint. 
Officers of the company are: President, 
H. M. Rice, manager of the Nichols Cop- 
per Company, Chicago, a unit of the 
Phelps-Dodge Corporation; executive vice- 
president, C. L. Welch; and secretary- 
treasurer, Frederick A. McLauchlan, presi- 
dent of George B. Carpenter & Co. 


Knut Norpenson, for 20 years chief 
designer of the McIntosh & Seymour 
Corporation, at Auburn, N. Y., has been 
appointed chief engineer of the company 
to fill the vacancy caused by the resigna- 
tion of Paul A. Ritter, Sr., who had 
been chief engineer for 10 years. Mr. 
Nordenson received his technical education 
at Tekniska Hogskolan, Stockholm, Swe- 
den. Previous to 1915 he was designer for 
eight years at Aktiebolaget Atlas Diesel, 
Stockholm, and was associated also with 
a number of other oil engine companies. 
Karl Volmar Anderson, who for the past 
five years has been responsible for the de- 
sign of the McIntosh & Seymour high- 
speed and railway type engines, has been 
appointed chief designer for the company. 
Mr. Anderson has had experience with 
the Cummins Engine Company, Columbus, 
Ind., as a designer, as well as with other 
Diesel engine companies both in this coun- 
try and in Europe. James T. Lewis, chief 
inspector of the corporation, will continue 
in that position and will also be in charge 
of field service of Diesel engines. William 
N. Nichols, who has been in charge of field 
service for the past eight years, is now 
in charge of all experiments in combustion 
and all engine testing. 


Bram C. Hanna, who has been ap- 
pointed manager of sales of the Ralston 
Steel Car Company, Columbus, Ohio, was 
born in Pittsburgh, Pa., and began his 
business career in 1899 with the Pressed 


Blair C. Hanna 


Steel Car Company. In 1908 he was ap- 
pointed chief estimator of the Ralston Steel 
Car Company, and in 1912 became assistant 
to the vice-president. During 1918 and 
1919 he was in military service, serving 
with the Department of Military Railways 
of the chief of engineers office at Wash- 
ington. On the completion of his mili- 
tary duties he was appointed chief engineer 
of the Ralston Co. In 1920, he was ap- 
pointed also assistant to the president. 
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F. A. Livingston 


Е. A. Livincston, who has been elected 
president and general manager of the Ral- 
ston Steel Car Company, Columbus, Ohio, 
has been associated with the company since 
January 1, 1906, when he entered its em- 
ploy as secretary to the president. After 
holding the positions of bookkeeper and 
paymaster, he was appointed assistant sec- 
retary and assistant treasurer on June 7, 
1911. On August 1, 1916, he was elected 
a director; on February 9, 1917, secretary 
and treasurer, and on September 15, 1923, 
vice-president and treasurer. Mr. Livings- 
ton is also president of the Mifflin Realty 
Company and the Ralston Scales Corp. 

Erte С. Нил, has become associated 
with the Lukens Steel Company, Coates- 
ville, Pa., as director of research. Mr. 
Hill has for a number of years been em- 
ployed as a metallurgist, both in instruction 
and research at several universities. 

THE AMERICAN LOCOMOTIVE COMPANY 
has appointed the Pacific Car & Foundry 
Company of Seattle, Wash., as its sales 
representatives for the states of Washing- 
ton, Oregon and Idaho, succeeding the 
Zimmerman-Wells-Brown Co. of Portland. 


Obituary 


WiLLIAM L. REID, vice-president of the 
Lima Locomotive Works, Inc., died sud- 
denly, on March 9, at Lima, Ohio. Mr. 


William L. Reid 


Reid was a native of Paterson, N. J., and 
was well known in railroad circles. He 
started his career as an apprentice in the 
old Rogers Locomotive Works at Pater- 
son, N. J. In 1901 he became general 


works manager of the American Locomo- 
tive Company, and in 1918 was elected 
vice-president in charge of manufacturing 
of the Lima Locomotive Works, Inc. Mr. 
Reid spent his entire business life in loco- 
motive development and was an active 
member of the old American Railway Mas- 
ter Mechanics Association. 


RarPH Н. Crore, general sales manager 
of The Medart Company, St. Louis, Mo., 
died on March 6. 


GnaNT WARREN SPEAR, retired vice- 
president of the Dearborn Chemical Com- 
pany, at New York, and for years its 
eastern manager, died at his home in Palm 
Beach, Fla., on March 22. 


Jonn S. КЕЕғЕ, who retired from the 
presidency of the American Steel & Wire 
Company on January 1, 1933, died on 
March 3 at his home, Oak Park, Ill. Mr. 
Keefe was born on January 24, 1864, at 
Boston, Mass. 

Dr. WM. Н. BEARDSLEY, a director oí 
the Jones & Lamson Machine Company, 
Springfield, Vt., died on March 2. Dr. 
Beardsley, who was born in 1881, was a 
graduate of Yale Medical School and had 
considerable medical experience. Не be- 
came manager of the Fay automatic lathe 
department of the Jones & Lamson Ma- 
chine Company in 1915, later becoming pro- 
duction superintendent and a director. 

WiLLIAM Е. WarsH, manager of the 
railroad sales department of the Standard 
Oil Company of New Jersey, died on 
March 19 after a brief illness at the New 
York Hospital, New York City. Mr. 
Walsh was born at Cleveland, Ohio, in 
1882, where he spent his early life, attend- 
ing grammar school and St. Ignatius Col- 
lege, afterwards serving an apprenticeship 
on the Norfolk & Western. Не subse- 
quently entered the mechanical department 


William F. Walsh 


of the Chesapeake & Ohio, serving in 
various official capacities until he became 
supervisor of air brakes, from which posi- 
tion he resigned in 1912 to become lubri- 
cation engineer in the mechanical depart- 
ment of the Galena Signal Oil Company. 
In 1917 he entered the service of the 
United States army, being commissioned 
a captain. Following the war he returned 
to the Galena Signal Oil Company, re- 
signing in 1919 to become assistant super- 
intendent of motive power of the Chicago, 
Milwaukee & St. Paul, now the Chicago, 
(Turn to next left-hand page) 
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HERE IS NO Lobo SERVICE 


ELECTRUNITE 


ZIZAIZEA meet every requirement 


Because they have what it takes to make a superior boiler tube. Concentricity, 

uniform wall thickness and a clean, smooth surface both inside and outside 
are features of ELECTRUNITE, inherent in the product by reason of the process by 
which it is manufactured. 

ELECTRUNITE Boiler Tubes are made from flat-rolled steel or Toncan Iron, 
cold-formed to a perfect round and electric resistance welded with a weld that exhaus- 
tive tests have proved to be equal in strength to the tube wallitself. Each tube is normalized 
in order to produce uniform ductility throughout. 

The resulting product affords high corrosion-resistance, because of its smooth, 
clean surface; ease of installation, because it is true to size and gauge, and uniformly 
ductile; safety in service, because of production tests that are far in excess of code 
requirements. Write for descriptive literature. 


Steel and Tubes Arc. f 


WORLD’S LARGEST PRODUCER OF ELECTRICALLY WELDED TUBING 


CLEVELAND a. OHIO 


REPUBLIC STEEL CORPORATION 


Milwaukee, St. Paul & Pacific. In 1923 
he returned to the Galena Company as 
supervising engineer in charge of the 
Western territory, being located in Chi- 
cago until 1925, at which time he was 
promoted to manager of the St. Louis of- 
fice. In 1926 he went with the Standard 
Oil Company of New Jersey to organize 


and supervise its railroad sales department. 
Mr. Walsh was a member of a number 
of organizations, including the American 
Society of Mechanical Engineers, the New 
York Railroad Club, the Traveling Engi- 
neers’ Association, the International Rail- 
way Fuel Association and the Brotherhood 
of Locomotive Engineers. 


Joel S. Coffin Dies 


Played an important part in the development 
of the modern steam locomotive 


JoeL SrEPHEN CorriN died at Miami 
Beach, Fla., on Monday, March 11. Born 
in a country district in Michigan, in 1861, 
and coming from a family of pioneers, it 
was not surprising that he developed into 
a strong individualist and an aggressive 
business leader. With such a background, 
tempered by a spirit of tact and diplomacy, 
he forged steadily ahead, first in the 
mechanical and operating departments of 
the railroads and then in the railway 
supply industry, to the extent that for the 
past quarter of a century, at least, he has 
been regarded as one of the most con- 
structive and progressive leaders in the 
railway supply industry. 

The companies with which he has been 
associated have been characterized by their 
activities in research, in the development 
of new designs and appurtenances, and for 
their ability in servicing and promoting 
their various products. The servicing of 
these products has not only insured the 
railroads using them more effectively, but 
it has made it possible to follow their 
operation critically and insure their im- 
provement and development as conditions 
became more severe or required modifica- 
tions in the design. Mr. Coffin also had 
the gift of selecting and developing execu- 
tives and engineering experts of unusual 
ability. It is not surprising, therefore, 
that he should have been so important a 
factor in the development of the modern 
steam locomotive, which at the beginning 
of the century some of the over-enthusi- 
astic advocates of electrification prophe- 
sied would be superseded within a decade 


or two. His influence in constructive ac- 
complishment in the railroad field will not 
be lost, but will be felt as long as the steam 
locomotive exists, and, judging from 
present indications, its days are not yet 
numbered. 


Joel S. Coffin 


Mr. Coffin was born in 1861 in Wales 
Township, St. Clair County, Mich., and 
his boyhood was spent in Elm Hall, Mich. 
At 18 years of age Mr. Coffin became a 
machinist apprentice in the shops of the 
Chicago & West Michigan at Muskegon, 
Mich. He left that occupation in order to 
become a locomotive fireman and later a 
locomotive engineer on the same road. In 


Personal Mention 


General 
Howard PvLE has been appointed me- 
chanical supervisor in charge of the me- 
chanical department of the Maryland & 
Pennsylvania at Baltimore, Md., succeed- 
ing the late C. L. Adair, master mechanic. 


A. Rau, enginehouse foreman of the 
Northern Pacific at Portland, Oregon, has 
been transferred to the Argo shops, Seattle, 
Wash., where, as mechanical foreman, he 
will have charge of locomotive and car 
departments. 


Master Mechanics and 
Road Foremen 
E. С. Bowie, master mechanic of the 
Saskatchewan district of the Canadian 
Pacific at Moose Jaw, Sask., has been 
transferred to the British Columbia dis- 
trict, with headquarters at Vancouver, B. C. 


J. W. McKinnon, locomotive foreman 


170 


of the Canadian Pacific at Winnipeg, Man., 
has been promoted to the position of mas- 
ter mechanic at Calgary, Alta., to succeed 
J. P. Kelly. 


E. С. BowiE, master mechanic of the 
Saskatchewan district of the Canadian Pa- 
cific, with headquarters at Moose Jaw, has 
been appointed master mechanic of the 
British Columbia district. 


J. P. Ketty, master mechanic of the 
Calgary division of the Canadian Pacific 
at Calgary, Alta., has been appointed mas- 
ter mechanic of the Saskatchewan district, 
with headquarters at Moose Jaw, Sask. 


Shop and Enginehouse 


A. C. CoLviLLE has been appointed su- 
perintendent of shops on the Great North- 
ern at Hillyard, Wash., succeeding J. M. 
Hurley, deceased. 


WiLLIAM S. EvERLEY, JR., assistant su- 


1885 he entered the service of the Wis- 
consin Central as a locomotive engineer, 
and in 1890 was promoted to the position 
of road foreman of engines. In 1892 he be- 
came a member of the mechanical expert 
staff of the Galena Signal Oil Company. 
He became manager of that department in 
1895 and in 1907 was elected vice-president. 
He resigned in 1909 to become a vice- 
president of the American Brake Shoe 
& Foundry Company, with headquarters in 
New York. 

Meanwhile, in 1902, while with Galena 
Company, he, with Samuel G. Allen, or- 
ganized the Franklin Railway Supply Com- 
pany. In 1910, while with the American 
Brake Shoe & Foundry Company, Mr. 
Coffin organized the American Arch Com- 
pany. He also took an active part in the 
development of the Locomotive Super- 
heater Company. In 1911 he resigned 
from the American Brake Shoe & Foundry 
Company, to devote his entire time to the 
Franklin Railway Supply Company, the 
American Arch Company, the Locomotive 
Superheater Company, and other companies 
which later became associated with these 
organizations. In 1916 he became chair- 
man of the board of the Lima Locomotive 
Works, Inc. At the time of his death Mr. 
Coffin was chairman of the board of the 
American Arch Company, the Franklin 
Railway Supply Company and the Lima 
Locomotive Works, Inc. He was chair- 
man of the executive committee of the Su- 
perheater Company and a director of the 
American Brake Shoe & Foundry Com- 
pany, G. M. Basford Company, Locomo- 
tive Feedwater Heater Company, Rome 
Iron Mills, Inc., Balmar Manufacturing 
Company, and other organizations. Mr. 
Coffin took great pride in retaining his 
membership in the Brotherhood of Loco- 
motive Engineers. He lived in Engle- 
wood, N. J., and took a keen interest in 
civic affairs. He is survived by his widow 
and two sons, Charles William Floyd 
Coffin, vice-president of the Franklin Rail- 
way Supply Company, and Joel Stephen 
Coffin, president of the J. S. Coffin, Jr., 
Company. 


perintendent of the Mount Clare shops of 
the Baltimore & Ohio, has been appointed 
superintendent of these shops, with head- 
quarters at Baltimore, Md., succeeding the 
late T. R. Stewart. 


Purchasing and Stores 
F. J. McGuINNEss, division store keeper 
for the Delaware & Hudson, with head- 
quarters at Oneonta, N. Y., has been ap- 
pointed superintendent of stores, with 
headquarters at Colonie, N. Y., succeeding 
F. C. Reardon, deceased. 


T. M. HAWKINS, master mechanic for 
the Quebec Central at Sherbrooke, Que., 
has been appointed storekeeper, with the 
same headquarters, succeeding G. H. Mul- 
vagh, who has been transferred to the 
general office staff. The position of master 
mechanic has been abolished. 


Obituary 


J. M. Hurtey, superintendent of shops 
on the Great Northern at Hillyard, Wash., 
died on February 23. 
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POWER 


Power is what you buy in a locomotive. 


Plot your power requirements for any given service, and you 


will find that steam best meets your needs. 


Maximum power at any required speed, with unequalled flexi- 
bility in operation, may be purchased cheaper in steam than 


in any other form of prime mover. 


LIMA LOCOMOTIVE WORKS, INCORPORATED, LIMA, OHIO 
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Light-Weight Passenger Trains 
For the Baltimore & Ohio 


AST year the Baltimore & Ohio placed an order 

with the American Car and Foundry Company 
for two eight-car passenger trains, one train to be con- 
structed of U.S.S. Cor-Ten steel and the other of strong 
aluminum alloys. The first train, built of steel, has been 
completed and will be placed in service on the Alton 
between Chicago and St. Louis, Mo., on July 1. It has 
been named “The Abraham Lincoln” and will make the 
run of 284 miles, one way, in approximately five hours, 
leaving St. Louis in the morning and returning in the 
afternoon. The second train, built of aluminum, will 
be delivered at an early date. The service to which it 
will be assigned has not yet been announced. 

The two trains are of similar construction, and in- 
clude cars of five types, namely, one mail and baggage 
car, three reclining-seat cars, one combination diner and 
lunch car, two chair cars and one observation-chair car. 
Each eight-car train is 557 ft. 10 in. long and has a total 
seating capacity of 283, exclusive of the dining and 
lunch car which provides seats for a total of 42 persons. 
Flexibility is provided by the non-articulated construc- 
tion which permits cutting out one or more cars and 
operating trains of six, seven or eight cars as required. 

Referring to the table of comparative weights, it will 
be noted that the Cor-Ten-steel train weighs 780,800 
lb., or 40 per cent less than an equivalent train of con- 
ventional steel construction which would weigh’ about 


One of the Baltimore & 

Ohio light-weight high-speed 

trains from the observation 
end 
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Two trains of eight cars each, 
one of Cor-Ten steel, the other 
of strong aluminum alloys, ef- 
fect large savings in weight 


1,300,000 Ib. The aluminum-alloy train weighs 699,540 
Ib., or 46.5 per cent less than an equivalent conventional 
steel train. These figures, however, do not give an 
entirely accurate measure of the respective weight- 
reduction poss‘bilities of the two materials, since con- 
siderable aluminum, for such parts as interior finish, air 
ducts, insulation, metal closures between cars, etc., is 
used in the steel train and steel, for such parts as center 
sills, buffer castings, truck castings, etc., is used in the 
aluminum train. For a direct comparison, reference to 
the table will show that the actual shell weight of each 
of the five types of aluminum-alloy cars is about 30 per 
cent less than that of the Cor-Ten steel car. 


Duryea Cushioned Underframes—Other 
Special Features 


All cars are equ'pped with Duryea cushioned under- 
frames, a tvpe of construction which permits center 


Observation Chair Car 


Chair Car 
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sills to move 4 in. in either direction from normal 
through the car body. The sill is anchored to the bolster 
center filler castings, through which it passes, by springs, 
links and pins. If the car body moves or changes its 


E 
en |Sw.L. | ! Women | Sw.L. 
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Both trains have the sa 


within the shank of this coupler. The coupler, with 
rigidly attached connector head, automatically provides 
steam, air and electric connections between the cars. 
Since electric signaling is used on these trains the air 


Weights of B. & O. Cor-Ten Steel and Aluminum-Alloy Cars Built by American Car and 
Foundry Company 


Mail—Baggage 


Сог Alum.- Cor 

Ten alloy Ten 
Shell weight, 1b........ eee eee res 33,680 22,920 33,920 
Body light wt. (est.), 1Ь...........5.› 61,580 51,040 72,900 
Trucks, weight, 1b............... eee 25,520 25,520 24,600 
Total light wt. (est.), 1Ь.*............ 87,100 76,560 97,500 
Water, ice, provisions, е!с............. 350 350 1,300 
Wt. ready for service (est.), lb........ 87,450 76,910 98,800 


Total weight of Cor-Ten 8-car steel train—780,800 1b. 
Total weight of aluminum-alloy 8-car train—699, 540 Ib. 
3:509 050" ie of equivalent train of conventional steel construction— 


Reclining Seat 


Dining—Lunch Chair Car Obs.—Chair Car 

Alum Cor Alum.- Cor Alum, Cor Alum.- 
allo Ten alloy Ten alloy Ten alloy 
23,520 33,340 22,920 33,920 23,520 31,760 22,020 
62,700 75,930 65,760 72,500 62,300 66,800 57,250 
24,600 25,520 25,520 24,600 24,600 24,600 24,600 
87,300 101,450 91,280 97,100 86,900 91,400 81,850 
1,300 6,000 6,000 1,300 1,300 1,300 1,300 
88,600 107, 450 97, 280 98, 400 88, 200 92,700 83,150 


* Estimate includes about 6,800 lb. weight of Duryea center sill and 
attachments and approximately 5,000 lb. for air-conditioning and heating 
equipment on passenger-carrying cars, 


relation to the center sill, the spring gear instantly 
cushions the movement. 

Couplers are О-В Tight-Lock A.A.R. type, slightly 
modified for application to these cars since the Duryea 
cushioned underframe eliminates the necessity of pro- 


viding a friction-type draft spring usually required 


Interior of one of the cars showing typical Cor-Ten 
steel framing and sheathing 
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signal line is eliminated. The couplers, when in the 
coupled position, are tightly locked against vertical, 
lateral or longitudinal movement between coupler faces, 
all slack or lost motion being eliminated. This con- 
tributes to smooth train handling. It is also designed to 
prevent telescoping in the event of derailment. 

The signal system is the National Pneumatic two- 
wire, button-control type, so connected that when the 
buzzer sounds in the locomotive, the tell-tale buzzers at 
push buttons in the cars will sound. Telephone com- 
munication is also available between the baggage room 
and the locomotive cab. 

The trucks are A.C.F. light-weight, single-equalizer, 
four-wheel type. The truck frames and bolsters are of 
Lebanon Circle L2 electric cast steel, a manganese- 
chrome-molybdenum alloy which has a tensile strength 
of 100,000 to 115,000 Ib. per sq. in. and a yield point of 
70,000 Ib. to 80,000 Ib. The trucks are equipped with 
B. & O. spring snubbers and Simplex Unit-Cylinder 
clasp brakes with automatic shim-type slack adjusters. 
The wheels are Armco 33-in., light-weight, rolled-steel 
with Emerson-Tatum machined treads. Timken roller 
bearings are applied on the steel train and Hyatt roller 
bearings on the aluminum-alloy train. Hardened-steel 
wear plates are applied where necessary and Oilite discs 
reduce center-plate friction and wear. Particular atten- 
tion has been paid to truck cushioning. Felt pads are 
applied under the center-plate, side bearings, at bolster 
ends, etc., and special molded rubber cushions are applied 
in equalizer spring seats and caps and at the ends of the 
elliptic springs. This construction breaks the metallic 
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ngement of interior facilities 


contacts and retards the transmission of rail vibration 

and sounds to the car body. е | ў 
In general, the steel саг bodies are insulated with 

Nicolfelt and Alfol and the aluminum-alloy car bodies 
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tempt having been made to utilize the tubular construc- 
tion employed in some recent streamlined trains. In these 
cars the necessary bulk of material is placed in the 
underframe and superstructure to assure adequate 


Principal Dimensions and Seating Capacities of Passenger Cars in Two B. & O. Light-Weight Trains 


Length 


over Width 
No. of buffers, over, 
Ne coupled sheathing 
in each е Е 
train Type of car ít. in. ft. in. 
1 Mail and baggage.............. 67—10 9—9 14 
3 Reclining seat ........ 70— 0 9—914 
1 Diner and lunch 70— 0 9—96 
2 Chair Cf 22.0.3549 022 aye POE аата 70— 0 9—914 
1 Observation chair ................ 70— 0 9—93 


Total coupled car length of each 8-car train 557 ft. 10 in. 


* Includes desk chair. 


with Johns-Manville light-weight Salamander. Cork in- 
sulation is used in the floors of both trains. A feature 
of unusual interest is the window construction, which 
includes fixed outer polished plate glass and a piano- 
hinged inner sash with Duplate shatter-proof glass, 
which may be swung open for cleaning purposes. 

Both trains are air-conditioned, using the Baltimore & 
Ohio standard system, which incorporates the York com- 
pressor and a new method of air distribution whereby 
cool air from a center ceiling duct settles downward and 
is drawn into two floor ducts, one at each side of the 
car, then returned to the air-cooling unit, united with a 
certain proportion of fresh air, cooled and recirculated. 
For heating, this circulation is reversed, warm air which 
has passed over heating coils in the two separate heating 
units entering the car through the floor ducts and being 
returned through the ceiling ducts. Humidity conditions 
are held within desired limits when either cooling or 
heating the cars. Motor-operated dampers and regu- 
lating valves are thermostatically controlled. 

Quick-service Schedule UC4-8 air-brake equipment 
was furnished by the Westinghouse Air Brake Company 
for the steel train and by the New York Air Brake Com- 
pany for the aluminum train. Universal hand brakes, 
operating in connection with the Peacock power-increas- 
ing device, are installed on both trains, the hand braking 
effort being applied to one truck only of each car. 


General Construction Features—Steel Car Details 
The car bodies of the B. & O. light-weight high-speed 
trains are of, more or less conventional design, no at- 
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Roof Truck Truck Journals 
height. center whecl- (roller brg.) Seating Total 
above rails distance base dia. & length capacity seating 
- x (in.) per car capacity 
ft; n ft. in. ft. in. 
12—7'/1« 50—0 7—0 5 by9 
12—7'/« 50—0 7—0 4% by 8 64 192 
12—7'/1s 52—2 7—0 5 by9 32 diner 42 
10 lunch 
12—7'/1. 50—0 7—0 4% by 8 24 compt. 58 
5 dwg. rm. 
12—77/16 50—0 7—0 414 by 8 18 compt. 33 
я *15 parlor 
Total seating capacity of each 8-саг їгаїп.................. 283f 


+ Not including dining-car seats. 


strength, and yet, owing to the use of relatively strong 
or light structural materials, a material weight reduc- 
tion is effected. Practically the same structural design 
is used in both steel and aluminum-alloy trains, with the 
exception that certain aluminum-alloy members are in- 
creased in cross-sectional area to keep deflection within 
required limits, and certain changes are necessary in rivet 
spacing. The most noticeable difference between the 


The smoking car has reclining seats upholstered 
in leather 
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steel and the aluminum cars, when viewed from the out- 
side, is the provision of three instead of two rows of 
rivets at the side sill. The steel cars аге built with 34- 
in. camber and, when uniformly loaded to capacity, have 
a maximum deflection of 14-in. at the center. In the 
case of the aluminum cars, they are built with 1Y$-in. 
camber and, when similarly loaded to capacity, have a 
maximum deflection of 3$-in. 

The underframe of each steel car, including the Dur- 
yea center sill, is built of U. S. S. Cor-ten steel, having 
a yield point of 50,000 to 60,000 Ib. per sq. in. and im- 
proved rust-resisting qualities. The light-weight steel 
castings required in the design are of Lebanon manga- 
nese-chrome-molybdenum steel of the same properties 
as that used in the truck castings. The car frames com- 
prised a riveted and welded design with 9-in. ship-chan- 
nel center sills, 4-in. pressed-channel torque arms, 346- 
in. pressed-pan body bolsters, 3-in. Z-bar cross bearers, 
7-in. channel end sills and alloy-steel buffer beams. The 
side sills are S-in. rolled angles; side posts, 345-in. 
pressed channels; sheating, No. 13 U. S. gage hot-rolled 
sheets, riveted in place, without lap joints. and welded 
at the seams. The roof construction utilizes 13-gage. 
pressed-channel carlines and pressed Z purlines con- 
nected by welding, with roof sheets made of 16-gage 
U. S. S. Cor-Ten sheets, riveted and welded. 

The floor construction employes Keystone 16-gage 
aluminum floor sheets, installed crosswise and riveted 
to floor supports. Cork insulation is applied and Ma- 
sonite tempered Presdwood cemented over the entire 
floor. Inside finish below the windows is 346-in. Presd- 
wood and, from the window capping to the side plate, 
31e-in. Haskelite aluminum-face Plymetl. Ceilings are 
also of this material. Wash-rooms are finished with 
31g-in. green Asbestos Waltile. 


Construction of the Aluminum-Alloy Cars 


Each aluminum car underframe, with the exception 
of the Duryea center sill, is built up of strong alumi- 
num alloy extruded shapes and formed sheets. The 
side sills are extruded shapes designed to give the neces- 
sary cross-section and permit easy assembling. The 


Aluminum car side post and side sheet joint—Extruded 

post recessed to take welding bead, excess material depos- 

ited on the outside being ground down flush to present a 
smooth and unbroken appearance 
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bolsters are built up of top and bottom cover plates of 
strong aluminum alloy, separated by pressed pans ot 
aluminum sheets, joined with steel rivets. Cross bearers 
or floor supports are Z-bars extruded in strong aluminum 
alloys as top and bottom members, connected by pressed 
pans of aluminum sheet. The floor stringers, running 
the length of the car, are extruded wing channels of 
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Typical cross section of an aluminum coach 


strong aluminum alloy. At each end of the under- 
frame, pressed pans of strong aluminum alloy connect 
the end sills of the cars to the bolsters and serve as 
torque arms in connection with the Duryea center sill. 
The underframe is assembled with steel rivets. 


Railway Mechanical Engineer 
MAY, 1935 


The sides of the cars are framed with two different 
types of side posts, these being extruded sections of 
strong aluminum alloy. One is a narrow post which 
is used at blank panels and the other is the main win- 
dow post. The latter is wide and has a special groove to 
facilitate making a butt weld in the side sheets. The 
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Cross section of a coach with Cor-Ten construction 


side plate is an extruded shape, especially designed to 
connect the posts and carlines with the letter board and 
roof sheets. This side plate and the side sills are ex- 
cellent examples of the combination in an integral mem- 
ber of a number of shapes by the extrusion process. 

The side sheets are particularly interesting from a car- 
building standpoint in that they consist of extra wide 
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sheets of strong aluminum alloy, stretcher-leveled so as to 
make one smooth sheet from the eaves to the skirt of the 
car. The length of these is such that in the majority of 
cases only four sheets are necessary for one side of a 
car. These sheets are joined together with edges butted 
on the large side posts, the joint in the sheets coming 
directly over the small groove in the center of the posts. 
Electric arc welds are run from end to end of this joint, 
flowing the metal together and anchoring it in the small 
groove, also forming a bead on the inside of the sheet. 
This construction allows the outside aluminum sheets to 
be dressed perfectly smooth without danger of attendant 
weakening of a dressed weld. The whole effect is an 
extremely smooth exterior appearance, the only protu- 
berances being the rivet heads. 

The belt rail is an extruded shape of strong aluminum 
alloy. It is so installed as to form the base for the sash- 
rest section. Sash are of steel drawn shapes, assembled 
and fitted with glass by the Hunter Sash Company. The 
car roof is built up of a one-piece channel-shaped alumi- 
num sheet pressing as a carline. These carlines run 
from side plate to side plate and are securely fastened 
together longitudinally by four lines of purlines made 
from pressed aluminum sheet. The roof sheets, which 
are riveted to these carlines, are of aluminum alloy, 
with suitable provision for waterproofing at all joints. 
The ends of the cars are aluminum-alloy sheets with 
anti-telescoping reinforcements of aluminum-alloy rolled 
angles and plates. 

The car interiors are of aluminum construction. The 
side and head lining is Plymetl with aluminum sheet 
glued to laminated wood. The various bulkheads, doors, 
trim and ducts for air-conditioning are of aluminum- 
alloy sheet. Where Plymetl is used it is applied with 
screws. Special small extruded channels and angels of 
strong aluminum alloy are used as reinforcements and 
framing of the interior finish. All rivets used in the 
assembly of the interior finish where welding was not 
possible are of aluminum alloy. The interior-trim hard- 
ware, as well as that in the kitchen, on the doors, win- 
dows, seats and basket racks, are aluminum castings. 

A continuous line without the usual openings between 
cars being desired, it was necessary to design a closure 
to cover the space between the cars. Aluminum-alloy 
rolled channels and angles form the framework of the 
movable portion of this closure, with sheet pressed to 
shape for the covering and bearing surfaces. The closure 
is well braced and forms a unit with the diaphragm face 
plate. The complete assembly is connected to the buffer 
which extends the full width of the car and is equipped 
with two 21%4-in. round stems, spaced 283$-in. on either 
side of the center line and operating through rubberized 
sleeves. These stems move inward under spring pres- 
sure which, in conjunction with the semi-elliptic upper 
buffer spring compression, is adequate to keep the face 
plates in contact when the cars are coupled under all 
conditions, including a 20 deg. curve. 


One of the trucks used on the steel train 
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Baltimore & Ohio Builds 
Two High-Speed Locomotives 


HE Baltimore & Ohio has designed and built at the 
Mount Clare shops, Baltimore, Md., two locomo- 


tives of radically new design which are to be used to ' 


haul trains of light-weight streamlined passenger cars 
on fast schedules. Two special trains of eight cars each 
are being provided, one constructed largely of Cor-Ten 
steel weighing approximately 390 tons, and the other in 
which aluminum alloys are employed weighing about 
350 tons. One of the trains will be placed in service on 
the Alton between Chicago and St. Louis about July 1, 
while the other may later be operated between New 
York and Washington. 

The smaller locomotive, which has a 4-4-4 wheel ar- 
rangement, road No. 1, class J-1, has been named “Lady 
Baltimore.” The larger locomotive, which has a 4-6-4 
wheel arrangement, road No. 2, Class V-2, has been 
named “Lord Baltimore.” The first weighs 217,800 
Ib., exclusive of the tender, and the second, 294,000 Ib. 
Both have 84-іп. drivers. A striking feature of these 
locomotives is the boiler which embodies the Emerson 
water-tube firebox and carries 350 lb. steam pressure. 

The 4-4-4 type locomotive has 17L5-in. by 28-in. 
cylinders and develops a tractive force of 28,000 1b., 
while the 4-6-4 type locomotive has 19-in. by 28-in. 
cylinders and develops a tractive force of 34,000 Ib. 
The high-speed trailer boosters with which both loco- 
motives are equipped add, at low speeds, 7,000 Ib. more 
to the tractive force of each locomotive. The smaller 
locomotive is estimated to develop a maximum sustained 
cylinder horsepower of 1,810 with a boiler estimated at 
1,990 hp., and the larger one a maximum of 2,200 
cylinder-horsepower with a boiler estimated at 2,660 hp., 
these calculations being made on the general basis of 
Cole's ratios. 

Both locomotives have hauled test trains of about 
250 tons, which is approximately equal to the weight of 
trains consisting of six of the new light-weight coaches. 
When operating on schedules of about 60 m.p.h., and 
including regular express station stops as well as op- 
erating checks and speed restrictions, both have demon- 
strated their ability to meet schedule requirements with 
top speeds rarely exceeding 80 m.p.h. This result was 
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New designs of 4-4-4 апа 4-6- 
4 types have 84-in. drivers, 
water-tube fireboxes and 350- 
Ib. pressure boilers 


possible because of the high rate of acceleration at 
medium and high speeds. The class J-1 locomotive, 
which was completed in September, 1934, has already 
been in service on several divisions of the Baltimore & 
Ohio system, and has made some exceptionally fast runs 
on the Chicago division. At 95 m.p.h. it developed 
1,570 drawbar hp. with a tractive force of 6,195 Ib. 


Boilers Have Emerson Water-Tube Fireboxes 


The boilers of both locomotives are designed for 350 
Ib. working pressure and are similar in construction to 
the boilers on the experimental locomotives of the 4-8-2 
and 2-6-6-2 types described in the Railway Mechanical 
Engineer August, 1931, page 397. The barrels are of 
conventional type with 274-in. fire tubes and 5I4-in. 
flues. At the back end the barrel terminates in a stayed 
water-leg with throat and back tube sheets which forms 
the front of the firebox. The back end of the firebox is 
also a stayed water-leg and in general construction re- 
sembles the ordinary back-head of a conventional boiler. 
The staybolts in the water-legs are of such length and 
location as to avoid the usual breakage zone. 

Above the firebox there is a single longitudinal drum, 
36 in. in outside diameter, which projects into the upper 
part of the boiler shell to which it is connected by means 
of a flanged hip sheet. The drum extends forward into 
the shell of the boiler 4 ft. 8 in. beyond the back tube 
sheet. The upper portion of this extension is cut away, 
leaving the lower part in the form of a trough from 
which the top circulation is delivered to the barrel of the 
boiler. At the rear end the drum is carried through the 
back water-leg, with which it communicates by means 
of circulating ports, and terminates in a bulged head. A 
standard manhole through the back head of the drum is 


The “Lord Baltimore," class V2, 4-6-4 type high-speed locomotive 
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Looking inside of one of the cabs 


provided for convenient use at inspection periods. 

The two water-legs are connected at the bottom by 
headers, one on each side. These are of seamless steel 
and rectangular in section except at the ends, where the 
section changes to a circular form for attachment to the 
flanged openings in the headers. These headers provide 
for the circulation between the two water-legs and form 
the bottom side frame of the firebox. Top headers of 
similar cross-section but closed at the ends extend 
along each side of the drum, to which they are connected 
by means of horizontal nipples, rolled in. On each side 
between the upper and lower headers are two staggered 


Principal Dimenr‘ons, Weights and Proportions of the 
Baltimore & Ohio High-Speed Locomotives 


Builder аорта КЕН B. & O. B. & O. 
NOME 225. acsi eit ns combos Lady Baltimore Lord Baltimore 
Road number ................ 1 2 
Rol CABS: cocixee ed bhaes 7-1 У.2 
Уре: ае асаа а 4-4-4 4-6-4 
Servite fae ъс е Passenger Passenger 
Height to top of stack........ 13 ft. 4!4 in. 14 ft. 434 in. 
ave erai e eo Eq A V ie ese 10 ft. 3 in. 10 ft. 1% in. 
h diameter and stroke MU J 
doces ete V EINE Aa diste n 17% in. by 28 in. 19 in. by 28 in. 
Valve gear, їуре............ è Walschaert Walschaert 
Valves, piston type: 4 
BOR Qus cies Va s V ae ae 10 in. 10 in. 
Maximum travel ........... 7 in. 7 in. 
Steam lap ................ 1% in. 154 in. 
Бан clearance ......... И in. \% in. 
3 (eise etg i sila S316 d € 618,4 sess 4 in % in 
Cutoff i in full gear, per cent. 75 
Weights in working order: 
On drivers ..... 99,800 Ib. 156,000 Ib. 
On front truck ............ 40,000 Ib. 45,000 Ib. 
On trailing truck, front axle. 37,000 Ib. 45,000 Ib 
On trailing truck, rear axle. 41,000 Ib. 48,000 Ib 
‘otal engine .........+0+-5 217,800 Ib. 294,000 Ib. 
Tender .... 170,000 1b. 199, "800 Ib. 
Wheel bases: " ы 
Driving (rigid) 7. ft. 5 an, 14 ft. 10 in. 
otal engine ........ 35 ft. 514 in. 42 ft. 10% in 
Total engine and tender .... 71 ft. 4% in. 81 ft. 6% in. 
Wheels, diam. outside tires: y J 
Юеш 2.2.6 ntes 84 in. 84 in 
Кеба тас аав: 36 іп. 36 іп 
Traling занен ъа 36 іп. 36 іп 
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Journals, diam. and length: 


Driving, main ..-.......... 10 in. by 13 in. 11 in, by 13 in 
Driving, others ............ 10 in. by 13 in. 10 in. by 13 in. 
Front: truck эзы erre re 6% in. by 12 in. 614 in. by 12 in 
Trailing truck ............. 7 in. by 13 in. 7 in. by 13 in 
Boiler: 
TYG сезг уор Comb. fire and Comb. fire and 
water tube water tube 
Steam pressure ............ 350 Ib. 350 Ib. 

Del чыры эзи rie d uses ee Soft coal Soft coal 
Stoket ~ frans ss arai CAR wake B.& O Stanaard (Lower) 
Diameter, first ring dece 62 in. 72 in. 
Firebox, length and width. 159 in. by 78 in. 13> in. by 78 in. 
Firebox water tubes........ 146—274 in. 146—214 in. 
Grate dimensions .......... 114 in. by 78 in. 114 in. by 78 in. 
Tubes, number and diameter. 77—2% in. 120—214 in 
Flues, number and diameter. 18—5V in 27—5% in 
Length over tube sheets..... 17 ft. 9 in 25 ft. 0 in 
Grate type: скачка Table Tabl 
ТЕСЕ REOR crure pene ex 61.75 sq. ft 61.75 sq. ft 

Heating surfaces: 

Firebox, water tubes........ 347 sq. ft 418 sq. ft 
Firebox, sheets ............ 122 sq. ft. 139 sq. ft. 
Firebox, arch tubes ........ 54 sq. ft. 55 sq. ft. 
Firebox; total. ааа 523 sq. ft 612 sq. ft 
Tubes and flues ........... 1,257 sq. ft 2,727 sq. ft 
Total evaporative .......... 1,780 sq. ft 3,339 sq. ft 
Superheating .............. 415 sq. ft. 880 sq. ft. 
Comb. evap. and superheat.. 2,195 sq. ft. 4,219 sq. ft. 
Firebox h.s. per cent comb. 

vu A жср EON 23.8 14.5 

ре cent 
57.2 64.6 
18.9 20.85 
Water bottom Water bottom 
14 tons 16 tons 
8,000 gal 10,000 gal. 
4-wheel 4-wheel 
Wheels, diameter 36 in. 36 in. 
Journals. aco wakes Yr se 6 in. by 11 in. 6 in. by 11 in. 
General data, estimated: 
Rated tractive force, engine. 28,000 1b. 34,000 Ib. 
Rated tractive force, with 

DOOSte tm 4 es ааа 35,000 Ib. 41,000 Ib. 
Cylinder horsepower (B. & 

О; :estimaté)" ска» жу» 1,810 2,200 
Speed at 1,000 ft. piston 

Speed Азга лае Фе aris 53.55 m.p.h. 53.55 m.p.h. 
Piston speed at 10 m.p.h.. 186.5 ft. 186.5 ft. 

Weight proportions: 
Weight on drivers — total З 

weight engine, per cent... 45.8 53.1 
Weight on drivers + tractive 

LOPE Dass kets «alten 3.56 4.59 
Weight engine + comb. heat. 

Bürface-. v.v dos e vw 99.3 69.7 

Boiler proportions: 
Tractive force + comb. heat. 

BUPÍACE ice reset erre 12.76 8.06 
Tractive force x diam. driv- 

ers + comb. heat. surface. 1,072 677 
Firebox heat. surface + 

Rraté:areà oaoot ss Esi 8.47 9.90 
Tube & flue heat. surface + 

grate area .............. 20.35 44.16 
Superheat. surface + grate р 

BfreRcOLres UA Ri UTC Tn) 6.72 14.25 
Comb. heat. surface + grate 

теа еерее 35.54 68.31 


rows of water-tubes 214 in. in outside diameter which 
are rolled into both headers. 

Opposite each water-tube in the top and bottom head- 
ers there is a plug opening through which the tubes are 
rolled. The bottom plugs are not removed during wash- 
outs. The plugs in the top headers are fitted with coarse 
threads and are easily removed. Through these open- 
ings washing and turbining operations are performed. 
Enginehouse time for washing the water-tube firebox is 
said not to exceed that necessary for the conventional 
staybolt type. 

The side water-tubes, with their top and bottom head- 
ers, the drums, and the front and back water-legs, 
enclose a firebox substantially rectangular in outline 
which is of stayless construction except for the water 
legs. The firebox is enveloped and made air tight with 
a fire-brick covering, magnesia lagging and a steel jacket. 

The first Emerson water-tube firebox was applied on 
a B. & O. locomotive in 1927 and since that date others 
have been applied, both to new and existing boiler shells. 
Throughout the wide experience with this type of fire- 
box in service on all parts of the B. & O. they have 
proved more satisfactory than the conventional type. 
Their initial cost is no greater than that of staybolt fire- 
boxes of similar size and they eliminate crown-and-side- 
sheet staybolts. At each wash-out the scale in the fire 
tubes is completely removed by turbining, thus effecting 
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The running gear and motion work of the 4-4-4 type 
locomotive 


a high average heat transfer and improved efficiency. 
The fireboxes on both locomotives are 159 in. long by 
78 in. wide and are fitted with five arch tubes. The 
length of the grate is reduced to 114 in. by a fire wall 
extending up to the arch tubes. This wall and the 
Security arch carried on the tubes in effect divide the 
firebox volume into a firebox proper with 61.75 sq. ft. 
of grate area and a 36-in. combustion chamber. Because 
of the larger diameter of the boiler shell the average 
length of the water-tubes in the class V-2 locomotive is 
6 ft. 4 in. against an average length of 5 ft. 3 in. for the 
class J-1. This results in a total firebox heating surface 
of 523 sq. ft. in the class J-1 and 612 sq. ft. in the class 
V-2. The fireboxes are fitted with B & O. standard 
table type grates which are shaken by hand. 
Locomotives of both designs are equipped with stok- 
ers. That on the 4-4-4 type locomotive is of railroad de- 
sign, while that on the 4-6-4 type is the Lower type. 
Both are of the backhead type with steam-jet coal dis- 


tribution, the conveyors being operated by two-cylinder 
reciprocating-type engines mounted on the tender. 

The superheaters, built by the railroad, have headers 
fabricated from rolled plate by welding and units rolled 
into the headers. There are 18 units in the smaller 
boiler and 27 in the larger. The boilers are fed by 
Hancock non-lifting injectors designed for operation with 
high-pressure steam. The check valves are located on 
the side of the boiler near the front tube sheet. 

A. noticeable feature of these locomotives is the front- 
end door from which the usual multiplicity of clamp bolts 
is absent. The doors are secured by a single lock and 
clamp similar to those applied in British practice. Two 
yokes which span the inside of the door opening at right 
angles are slotted to receive the tee-head of the clamp 
bolt which is turned by the handle next to the door. The 
door is then drawn tight by the lock nut operated by the 
outer handle. The door can thus be quickly opened and 
closed. No difficulty has been encountered in maintain- 
ing a tight-metal-to-metal joint at the edge of such doors 
so long as the diameter is kept within suitable limits. 


Driving and Running Gear 


The cylinders are of cast iron, poured in the railroad's 
own foundry. The cylinders on the 4-4-4 type locomo- 
tive are spaced on 7-ft. l-in. centers and on the 4-6-4 
type locomotives, on 7-ft. 5-in. centers. The steam pipes 
from the superheater headers to the cylinders, however, 
are of cast steel. The throttle valves are of the inside- 
connected dome type. The pistons are Z-section electric 
steel castings and are packed with three-section brass 
rings furnished by the Locomotive Finished Material 
Company. King type packing is applied on piston rods 
and valve stems, the piston-rod packing being of the 
tandem type. Crossheads are of the Dean type. 

The steam distribution is controlled by 10-in. piston 
valves and Walschaert valve motion providing a max- 
imum valve travel of 7 in. Cut-off is limited to 75 per 
cent. The reverse-gear cylinder is mounted under the 
boiler between the driving wheels and is controlled by 
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Elevation drawing of the Baltimore & Ohio 
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the Milner operating valve which is designed to effect 
a highly sensitive control of pressure in the reverse-gear 
cylinder and to prevent creeping. Both locomotives have 
main rods 10 ft. 6 in. long which connect to the second 
pair of drivers. Both main and side rods are chrome- 
vanadium steel. 

The center of gravity of the J-1 locomotive is 5 ft. 
7 in. above the rails and 5 ft. 914 in. on the V-2 loco- 
motive. The trailing trucks on both locomotives are 
equipped with Franklin high-speed, high-pressure boost- 
ers capable of operating up to 35 m.p.h. before being cut 
out. They are fitted with limited cut-off and operate 
with high steam economy. The booster steam and ex- 
haust piping is carried forward through the ash pan and 
between the frames. The booster exhaust is piped into 
the exhaust nozzle in the front end of the 4-4-4 type 
locomotive. In the 4-6-4 type, however, the exhaust is 
delivered through a flanged connection at the base of the 
stack inside the front-end to an annular passage cast 
around the stack and is discharged through annular open- 
ings at the top of the stack. 

Both locomotives are built up on cast-steel frames 
braced with bolted cross-ties and provided with a cast- 
steel cradle at the rear end. All driving journals on the 
smaller locomotives are fitted with Grisco driving boxes 
having adjustable quarter bearings. On the six-coupled 
locomotive they are applied on the main journals only. 

Both locomotives have been cross-balanced. The 
driving-wheel loads being relatively light and the cylinder 
diameters unusually small because of the high boiler pres- 
sure, the probem of counterbalancing to avoid excessive 
rail loads at high speeds presented no unusual difficul- 
ties. The reciprocating parts on one side of the four- 
coupled locomotive weigh less than 1,000 Ib. "The driv- 
ers are equalized with the trailing truck, the front truck 
forming the third point of support. The axles are carbon 
steel and the crank pins are nickel steel. Both axles and 
crank pins are hollow bored. The crank pins are lubri- 
cated with Spee-D fittings. Alemite fittings are applied 
at the important bearings in the motion work and also 


Rear corner view of four-wheel trailer truck 


at all friction points on the spring and brake riggings. 

The engine-truck and trailer frames are cast steel fur- 
nished by the General Steel Castings Corporation. All 
truck wheels are 36 in. in diameter. The engine truck 
has 614-in. by 12-in. journals and the trailing truck, 7-in. 
by 13-in. journals. $ 

In order to prevent the possibility of obstructions being 
rolled under and derailing the locomotive the pilot has 
been arranged to conceal the coupler when not in actual 
use. The front-end coupler pocket in the bumper casting 
has been enlarged so that the coupler may be rotated 
horizontally about its pin until it is entirely enclosed 
within the pocket. The coupler, on being swung out 
into operating position, is secured by a simple link-and- 
pin arrangement shown in one of the illustrations. 
When the coupler is not in use a hinged section of the 
pilot. cast in aluminum to reduce weight, is dropped 
down over the coupler pocket in the bumper beam so 
that the pilot presents unbroken surfaces up to the top 
of the bumper. 

(Continued on page 194) 
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4-4-4 type, class J-1, locomotive “Lady Baltimore” 
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Heat Transmission in 
Locomotive Boilers 


Part 1 


Е transfer of heat through the walls of steam 
boilers has been the subject of much study, and 
reasonably accurate formulas have been deduced by 
which the total evaporation of a given design of boiler 
may be determined. 
2—The purpose of the study presented herewith is 
to demonstrate the relative effect of the various heat- 
transferring elements which constitute the locomotive 
boiler, viz., firebox, tubes and superheater. Data is pre- 
sented to support the following conclusions ;— 
(a) the transfer of heat through the walls of the loco- 
motive firebox is greater per unit of area than is con- 
templated in prevailing design data, 
(b) the transfer of heat through the tubes and flues 
to the surrounding water is correspondingly less, 
(c) the evaporative capacity of boilers with stayed 
fireboxes is limited by the evaporation of the firebox, 
(d) the unit evaporative rate of firebox, tubes and 
superheater bears a definite relation to the ratio be- 
tween grate area and the respective heating suríaces. 
3—The most elaborate attempt to determine the rela- 
tive heat absorption of firebox and tubes in a locomotive 
boiler, under similar operating conditions, was made by 
the late Prof. W. F. M. Goss,! in 1912, utilizing for the 
purpose two boilers of modern design, in which the shell 
compartment was isolated from the firebox. The water 
fed to each compartment was separately measured and 
a complete set of test data secured. "This test was con- 
ducted at the works of the Lukens Steel Company. 
Coatesville, Pa., and is known as the Coatesville test. 
4—The data resulting from this test was the basis of 
an elaborate set of boiler design ratios prepared by the 
late Francis J. Cole, then chief consulting engineer for 
the American Locomotive Company, and published bv 
that company.? The Cole ratios have been generally 
accepted as the basis of locomotive boiler design. 
5—As a result of the present study, the writer con- 
cludes that, though the Cole ratios give a close approxi- 
mation of the total evaporation of the type of boiler 
current at the date they were published, caution must 
be used in applying them to modern boiler designs, 
especially those with tubular fireboxes, or where addi- 
tional heating surface is placed in the firebox, such as 
water tubes and syphons. The relative heat transfer 
of the component parts of the boiler is very different 
from that developed in the Coatesville test and which 
was assumed by Cole to be fundamental. 
6—In all of the early locomotive tests, the firebox 
temperature was recorded for one position only. In 
most cases the record does not clearly disclose the exact 
location of the pyrometer. Some writers on the subject 
have apparently assumed that the temperature is con- 
stant throughout the firebox. : 
7—The point of departure for the present study is 
the most recent tests of locomotives, conducted both 
at Altoona and by the University of Illinois. In these 


* Formerly chief consulting engineer, Franklin Railway Supply Co. 
1 Tests of a Jacobs-Shupert Boiler, W. Е. M. Goss, 1912. 
? Bulletin No. 1017, January, 1914. 
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Relative value of heating sur- 

faces in firebox, tubes and flues 

and in superheater as deter- 

mined from astudy of known 
test data 


tests the firebox temperature was taken at two positions, 
one near the firebed, the other adjacent the rear tube 
sheet. The readings taken at these two positions prove 
that there is an abrupt drop in the temperature of the 
gases while passing from the firebed to the tube sheet. 
There is not yet sufficient evidence to prove that this is 
a straight line drop; however, as the final temperature 
is in all cases greater than half the initial temperature, 
it may be closely represented by а straight line 
connecting the two temperatures, plotted to a scale in 
which the distance between the two readings is equal to 
the average path of flame travel. 

8—The method of determining the length of flame 
travel is indicated by Fig. 1. It is assumed to be the 
average distance between any part of the fuel bed and 


-—À—— — — — 


of Thermocouples 


Fig. 1—Length of gas path and location of 


thermocouples 
/—— ——Location of Thermocouples———4, 
Loco. class A B C 
Mla 22 6 9 
K4s 22 7 9 
Ils 22 7 9 
60,000 22 6 9 
1742 26 12 8 
1742 syphon 26 12 8 
E3sd 20 in tube and flue 
H8sb 20 in tube and flue 8 


All dimensions are approximate and given in inches 


the tube sheet. The temperature gradient between fire- 
bed and tube sheet is represented by Fig. 2. As the 
actual temperature readings are taken at points very near 
the firebed and tube sheet, extrapolation to these 
positions may be relied on as reasonably accurate. 

9— The basis of all the calculations is the weight of 
mixed gases passing over the heating surfaces; there- 
fore, the first step was to draw a “heat balance." This 
was calculated in accordance with the method originated 
by Lawford H. Fry and fully explained in his book, A 
Study of the Locomotive Boiler. Having determined 
from the heat balance the available heat liberated at the 
grate and knowing the heat content of the gases enter- 
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ing the tubes, we have, by difference, a measure of the 
heat transferred in the firebox by radiation and con- 
vection. The test records disclose the quantity of heat 
absorbed in evaporation, also that transferred over the 
superheating surfaces. Fry has shown that the heat 
lost by external radiation is approximately five per cent 
of that absorbed in evaporation. We can therefore, 
determine the heat transferred over the tubes and flues 
by difference. 

10—A series of Tables, 1-9 and 10-18, is presented, 
covering 62 locomotive and boiler tests. For the sake of 
brevity, much of the calculated data involving the heat 
balance is omitted. In Tables 1-9, inclusive, the actual 
test data as taken from original records and that derived 
from the heat balance are shown. Tables 10-18, inclusive, 
indicate the calculated distribution of the heat liberated 
at the grate. A word of explanation is necessary in 
regard to columns 2a-6a, inclusive, of Tables 10-18. It 
is the practice in locomotive testing to take only one 
firebox temperature measurement for each complete 
test, regardless of length of time involved. Though 
every precaution is taken to insure uniform conditions ; 
because of variations in air flow, fire thickness and fluc- 
tuations in rate of firing, the temperature varies con- 
siderably during a test. For this reason, a graph of 
temperature readings for a series of tests will show 
some scattering of results although in all cases the trend 
is evident. 

11—As the whole argument in this case is based on 
firebox temperature, it was thought more accurate to 
draw first a smooth curve through the actual test posi- 
tions for each series and use this in obtaining the 
temperature drop in the firebox. This precaution is not 
necessary for smokebox temperature, as readings are 
taken frequently throughout a test. The location of 
the thermocouples used in taking firebox temperatures 
is shown in Fig. 1. The source of the basic data where 
generally available, is indicated in the table headings. 

12—Determination of the values shown in Tables 10- 
18, involve the specific heat of the gases of combustion. 
This is used in preparing Table 19, "Sensible Heat in 
Gases of Combustion." In the preparation of this table, 
the equations of Langen as given by L. S. Marks,* have 
been used. These equations were selected because the 
specific heat of water vapor given therein corresponds 
closely with the latest conclusion of Keenan? and other 
physicists. The mean specific heat of the mixed gases 
is given by the equation ;— 

Ср = 0.235 +0.000017+..................... a) 
in which $ 
Cp — mean specific heat at constant pressure between 0 deg. to t deg. F. 
t = temperature of the gas, deg. l°. 

In calculating the heat imparted to the gases by com- 
bustion of the fuel, it is necessary to deduct the sensible 
heat at atmospheric temperature from the heat at gas 
temperature as read from the pyrometer, using equation 
(1). for both. 

13—In further explanation of Tables 1-9 and 10-18. 
the contents of columns 1-13 and 1а-19а, are described 
in detail ;— 

Tastes 1-9 

Column 1: Original test numbers. 

Column 2: Temperature recorded in laboratory by 
dry bulb thermometer. 

Column 3: Temperature in smokebox, recorded at 
Altoona on two industrial type thermometers, record 
taken at ten minute intervals and averaged: At Uni- 
versity of Illinois, temperature recorded by pyrometer. 

Column 4: Temperature in firebox as read írom 
э Simmons-Boardman Publishing Companv. 


* Mechanical Engineers’ Hand Book. L. S. Marks. 
*Steam Tables and Mollier Diagram, Keenan. 
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thermocouple located near firebed as indicated in Fig. 1. 

Column 5: Temperature in firebox as read from 
thermocouple located near tube sheet, position as indi- 
cated in Fig. 1. 

Column 6: Weight of dry fuel fired per hour, per 
sq. ft. of grate surface, as recorded in test data. 

Column 7: Boiler efficiency expressed as percentage 
of the heating value of the dry fuel fired. 

Column 8: Fuel burned expressed as percentage of 
dry fuel fired. This is determined from the heat balance 
as constructed by the Fry method. 

Column 9: Weight of mixed gases passing through 
firebox and tubes. This is the weight of dry gas per 
pound of fuel burned, as determined from smokebox 


4 € 8 bD R MW 1 

From Grate to Tube Sheet - Feet Tube Sheet 
Fig. 2—Temperature gradient between firebed and 
ue sheet 


‘analysis, plus the weight of water vapor produced by 


combustion of the hydrogen in one pound of the fuel; X 
column 6 X column 8. 

Column 10: B.t.u. per sfg/hr. in dry fuel fired, — 
column 6 X calorific value per pound of dry fuel fired. 

Column 11: B.t.u. per síg/hr. available for absorp- 
tion. This is the heat shown in Column 10, minus (a). 
heat in unburned fuel, (b), heat lost by formation of 
CO, and (с), latent heat of vaporization absorbed from 
firebed in burning the hydrogen in the fuel (This 
latent heat is not available, as the temperature does not 
fall to the condensation level at any point in the gas 
path). 

Column 12: B.t.u. per sfg/hr. available for absorp- 
tion but lost in the smokebox gas, — column 9 X sensi- 
ble heat above atmosphere of the gases at smokebox 
temperature. 

Column 13: B.t.u. per sfg/hr. utilized in evaporation 
and external radiation, or the heat in the dry fuel fired 
which is absorbed by the boiler heating surfaces, — 
column 6, X column 7 X calorific value per pound of 
dry fuel fired X 1.05. Column 13 = column 11 — 
column 12. 


Tastes 10-18 


Column 1a: Same as column 1, Tables 1-9. 

Column 2a: Temperature in firebox near firebed, as 
read from curve, Fig. 2, at location of thermocouple 
Fig. 1. 

Column 3a: Temperature in firebox near fluesheet, 
as read from curve, Fig. 2, at location of thermocouple 
Fig. 1. 

Column 4a: Calculated temperature of gases at sur- 
face of firebed, obtained by extrapolation of tempera- 
ture gradient Fig. 2. 
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Tables 1-9—Test Data from Original Sources 


1 2 3 4 6 7 8 9 10 11 12 
Temperature From Test 1000 B.t.u. per S.F.G./Hr. 
Dry Per Cent of Fuel 
Firebox _ Firebox Fuel Fuel Fired Burnedas __ Available In Utilized in 
Labora- Smoke- _Near Near Tube Fired, Utilizedin Per Cent Mixed Gas, In Dry for. Smoke- Evaporation 
Test Numbers tory, box, Firebed, Sheet, Lb. per Evap- of Fuel Lb. per Fuel Fired, Absorption, box Gas and Radiation, 
(Original) Fahr. Fahr. Fahr. Fahr. S.F.G./Hr. oration Fired S.F.G./Hr. B.t.u. B.t.u. B.t.u. B.t.u. 
` TABLE 1—PzNNSYLVANIA, Crass Mla 
532 76 541 2278 1582 67.3 59.1 76.8 899.5 930.5 680.6 102.8 577.8 
539 73 545 2588 1741 80.5 56.1 73. 1057.0 1116.0 780.0 122.7 657.3 
511 90 578 2495 1631 94.4 59.0 76.2 1202.0 1305.0 954.3 144.4 809.9 
520 84 571 2577 1563 105.4 57.6 73.9 1217.0 1457.0 1027.9 146.0 881.9 
521 82 568 2428 1660 108.8 55.4 70.8 1215.0 1504.0 1021.1 145.2 875.9 
530 73 606 2717 2013 112.8 56.7 74.2 1380.0 1559.0 1109.6 181.5 928.1 
519 88 590 2067 1762 122.0 55.2 71.1 1418.0 1686.0 1153.8 175.7 978.1 
526 87 594 2681 2239 128.1 53.8 68.8 1313.0 1771.0 1165.6 164.1 1001.5 
531 76 629 2726 1931 146.9 50.0 66.9 1558.0 2031.0 1279.5 212.7 1066.8 
527 84 647 2369 1663 174.6 49.9 66.5 1855.0 2415.0 1524.5 258.5 1266.0 
523 82 672 2577 2203 231.2 44.7 59.7 2208.0 3195.0 1821.5 322.5 1499.0 
536 66 701 2726 2391 260.9 43.9 58.3 2016.0 3610.0 1982.0 317.0 1665.0 
537 70 713 2666 2218 327.4 37.3 50.3 2250.0 4525.0 2130.0 359.0 1771.0 
TABLE 2—Pennsytvania, Crass K4s 
438-A 84 580 2447 1743 49.4 76.0 97.6 780.5 693.9 648.9 95.4 553.5 
434-A 90 646 2369 1756 78.4 67.0 90.2 1205.0 1104.0 943.6 165.6 778.0 
435-A 78 664 2335 2020 86.8 67.2 88.4 1160.0 1222.0 1031.4 168.4 863.0 
436-A 80 714 2650 2003 109.2 67.2 89.4 1406.0 1538.0 1307.1 221.1 1086.0 
437-A 85 761 2771 1984 140.6 60.9 81.8 1593.0 1980.0 1535.2 268.2 1267.0 
441-A 74 725 2785 2082 148.1 58.1 77.9 1650.0 2080.0 1535.5 266.5 1269.0 
440-A 92 747 2711 2278 184.2 52.5 71.1 1635.0 2583.5 1689.3 266.8 1422.5 
439-A 91 769 2666 2260 185.7 51.6 69.5 1594.0 2609.0 1682.0 269.5 1412.5 
TABLE 3—BarpwiN Locomotive Works, No. 60,000 
7912 72 519 2415 1980 34.7 69.0 89.6 575.7 475.8 407.7 63.0 344.7 
7918 72 546 2534 2171 44.0 71.5 91.4 670.0 603.5 531.1 78.1 453.0 
7915 72 567 2746 2268 62.1 66.2 84.9 835.0 851.5 693.4 101.5 591.9 
7924 64 603 2694 2156 75.4 63.3 81.1 906.0 1034.0 807.8 120.3 687.5 
7907 71 600 2798 2188 87.0 62.2 79.6 1044.0 1193.0 915.3 136.3 779.0 
7925 65 638 2733 2244 112.2 57.5 76.1 1260.0 1538.0 1107.2 178.2 929.0 
7927 65 645 2798 2347 135.2 53.3 68.8 1296.0 1854.0 1223.5 185.5 1038.0 
7923 82 637 2826 2288 143.4 50.0 64.9 1306.5 1965.0 1211.1 179.1 1032.0 
TABLE 4—Pennsytvanta, Crass 115, BurtreriN No. 32 
5919 63 605 2560 1780 68.4 65.0 82.0 780.0 940.3 744.0 104.0 640.0 
5933 64 629 2648 1926 127.1 54.0 69.9 1328.5 1751.0 1178.2 185.2 993.0 
6123 74 643 2892 2392 212.1 36.0 49.9 1331.5 2989.0 1318.0 187.0 1131.0 
TABLE 5—Irriwors CENTRAL, No. 1742. Buctetin No. 220. University oF ILLINOIS 
2703 54 504 2017 1580 33.2 68.8 88.0 455.0 426.8 358.4 50.1 308.3 
2701 61 542 2140 1760 47.9 71.7 92.3 628.2 602.6 528.0 74.2 453.8 
2707 84 516 2074 1817 49.9 69.5 87.4 620.0 627.2 522.8 65.6 457.2 
2708 82 564 2182 1893 77.9 65.6 84.4 1023.2 1006.0 814.0 121.0 693.0 
2710 79 584 2226 1920 94.5 67.3 86.8 1054.0 1173.8 960.4 131.2 829.2 
2713 86 575 2212 1905 95.0 66.7 83.8 993.5 1160.0 932.5 119.5 813.0 
TABLE 6—IrtiNors CENTRAL, No. 1742 witH SypHox, BurrtEriN. No. 220, University oF ILLINOIS 
2724 88 486 1708 1313 30.9 77.8 96.4 438.0 381.6 354.4 42.7 3117 
2725 88 515 1865 1400 44.4 76.3 94.6 576.0 561.5 510.3 60.3 450.0 
2729 80 535 1776 1328 45.1 75.5 96.2 672.0 566.1 524.0 75.2 448.8 
2723 64 575 2071 1477 69.8 73.3 94.4 926.2 882.0 795.5 116.4 679.1 
2726 89 575 2114 1552 85.6 70.9 90.1 977.0 1015.0 873.2 117.0 756.2 
2721 64 602 2184 1518 85.9 70.5 90.8 1064.0 1088.0 947.1 141.1 806.0 
TABLE 7—PENNSvLVANIA, Crass E3sp, BurrtETIN No. 11 
3136 61 673 1962 1775 44.8 69.7 91.0 599.] 653.7 569.4 90.8 478 6 
3137 56 691 2122 1825 53.8 64.2 85.5 695.9 784.2 638.2 109.4 528.8 
3128 67 718 1922 1740 75.1 61.1 80.8 828.5 1095.2 836.8 133.8 703.0 
3125 55 728 2197 1760 89.9 58.8 81.7 1210.0 1282.1 993.2 202.0 791.2 
3127 64 743 2063 1660 102.6 47.4 69.8 928.5 1497.0 902.2 156.9 745.3 
3109 58 730 2322 1875 104.3 54.3 82.0 1094.0 1505.7 1041.0 182.6 858.4 
TABLE 8—PEnnsytvanta, Crass Н85в, BurrrriN No. 10 
3207 64 448 1921 1320 17.7 80.4 97.6 286.0 259.1 245.7 26.8 218.9 
3209 56 322 2158 1695 36.7 69.2 84.9 409.2 538.6 438.2 46.7 391.5 
3211 64 573 2360 1835 53.0 61.6 76.4 518.5 776.7 567.1 64.9 502.2 
3213 67 624 2390 1820 73.1 57.6 74.3 635.9 1072.5 735.5 87.3 648.2 
3224 55 662 2340 2060 88.0 60.6 77.8 858.0 1173.0 875.3 128.8 746.5 
3217 67 646 2405 1925 113.3 48.4 66.5 838.0 1568.1 917.8 119.8 798.0 
TABLE 9—Coatesvinie Test, Rania SrAvED BOILER 

A107R 51 602 29.6 6^.2 90.5 678.2 409.0 350.8 92.0 258.8 
ATORR 62 499 24.7 68.7 89.2 585.0 365.0 325.7 62.5 263.2 
A109R 57 572 41.6 64.7 83.8 641.5 624.0 504.6 81.0 423.6 
А1108 66 568 48.7 60.5 84.2 900.0 673.7 539.1 111.1 4280 
ATIIR 54 618 73.1 61.1 91.0 1510.0 977.5 $38.0 210.0 628.0 
A112R 56 615 71.1 60.1 83.5 1146.0 959.0 764.8 157.9 606.9 


Column 5а: Calculated temperature of gases at tube 
entrance, obtained by extrapolation of temperature 
gradient Fig. 2. 

Column 6a: Mean gas temperature between firebed 
and tube entrance. Average of columns 4a and 5a. 

Column 7а: B.t.u. per sfg /hr. in gas at tube entrance. 
= column 9 & sensible heat above atmosphere, of gas at 
temperature column 5а. 

Column 8a: B.t.u. per sfg/hr. traversed across fire- 
box heating surface including arch tubes and svphons, 
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— column 11 — column 7a. 

Column 9a: B.t.u. per sfg/hr. transferred across 
tube and flue heating surfaces, — column 13 — (column 
8a + 10a). 

Column 10a: B.t.u. per sfg/hr. transferred across 
superheating surface, from test record. 

Column 11a: Percentage of total heat transferred 
across firebox heating surface, — column 8a / column 
13. 

Column 12a: Percentage of total heat transferred 
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Tables 10-18—Distribution of Heat Liberated in Firebox 


la 2a 3a 4a 5a 6a 7a 8a 9a 10a lla 12а 13а 14а 15а 16a 
1000 B.t.u. рег Per Cent Equiv. Evaporation 
S.F.G./Hr. of Total Heat per Hour per Sq. Ft. 
Firebox Temperature Calculated Transferred Over Transferred Over of Heating Surface 
рамы эзем енг em 
+ - fv FA 
E an = n =н E 
E о T d. P, а E 
a 2 © 9 aT о g + 2 
2 2 2 Ca 55. = z 3 
? 5 EZ = 29 & E Я 3i E 
> = ке 2 ы Ге 5 Ж z 
3 $ 7 ; a 33 = Е T E 3 E z 
< 2 " fF O i я Б 8. B8 3 s 
m ER: X b = х у = = č a 
g 5 а ga с sop a 3 p E: Е 5 
X ® 3a OMM r ош E: 38 3$ vs 2 8 
o з бш os z sz ш Б РА [e £ a z 2 2 
Test Per Per Per 
Numbers Fahr. Fahr. Fahr. Fahr. Fahr.  B.tu. B.tu.  B.tu. Вл. Cent Cent Cent Pounds Pounds Pounds 
TABLE 10—Pennsytvania, Crass MlA 
532 2398 1582 2466 1556 2011 349.2 331.4 193.7 522 57.4 33.5 9.1 57.0 3.08 2.33 
539 2432 1662 2500 1639 2069 437.2 342.8 256.1 58.44 52.2 39.0 8.8 58.9 4.07 2.58 
511 2472 1738 2535 1712 2123 518.0 4363 288.5 85.1 54.0 35.6 10.4 75.1 4.59 3.76 
520 2492 1790 2552 1769 2160 547.0 480.9 303.0 98.0 54.6 34.4 11.0 82.7 4.82 4.33 
521 2500 1808 2559 1784 2171 551.5 469.6 08.9 97.4 53.6 35.3 111 80.8 4.91 4.30 
530 2510 1824 2570 1803 2186 637.3 472.3 348.4 107.6 50.9 37.6 11.5 81.3 5.54 4.76 
519 2527 1862 2584 1840 2212 666.0 487.8 378.8 1115 498 38.7 11.5 83.8 6.03 4.93 
526 2539 1890 2593 1870 2231 629.0 5366 356.4 108.5 53.6 35.7 10.7 92.3 5.68 4.79 
531 2565 1960 2617 1940 2278 783.5 496.0 440.4 130.4 47.0 41.3 11.7 85.3 7.01 5.76 
527 2598 2050 2644 2031 2337 979.0 545.5 560.0 160.5 43.1 44.2 12.7 93.8 8.91 7.10 
323 2643 2203 2680 2190 2435 1273.0 548.5 803.0 147.5 36.6 53.5 9.9 94.44 12.77 6.52 
536 2660 2260 2693 2247 2470 12060 776.0 657.8 231.2 466 39.5 13.9 133.4 10.46 10.22 
537 2695 2333 2727 2322 2524 1396.0 734.0 787.8 249.2 41.4 44.5 14.1 126.1 12.53 11.02 
TABLE 11—PzNNsYvLvAN1A, Crass K4s 
438A 2212 1654 2273 1632 1953 319.1 329.8 184.3 39.4 59.6 33.3 7.1 74.0 3.38 3.04 
434A 2444 1886 2505 1862 2184 572.5 371.1 342.8 64.1 47.2 44.0 8.3 83.0 6.29 4.91 
435A 2498 1943 2556 1922 2239 576.0 455.4 332.3 75.3 528 38.5 8.7 102.2 6.11 5.77 
436А 2610 2063 2669 2042 2356 747.0 560.1 424.1 101.8 51.6 39.1 9.3 125.5 7.79 7.81 
437А 2707 2181 2764 2160 2462 902.5 6327 514.1 120.2 49.9 40.6 9.5 141.8 9.45 9.22 
441A 2720 2202 2776 2182 2479 950.0 585.5  Á557.1 126.4 461 43.9 10.0 131.2 10.24 9.68 
440A 2756 2246 2810 2223 2517 955.5 733.8 545.6 143.1 51.6 38.3 10.1 164.4 10.02 10.97 
4394 2757 2247 2811 2224 2518 932.5 749.5 521.2 141.8 53.1 369 10.0 170.1 9.58 10.87 
TABLE 12—BarpwiN Locomotive Works, No. 60,000 
7912 2420 1980 2461 1963 2212 293.0 1147 206.9 23.1 33.3 60.0 6.7 12.0 3.78 1.28 
7918 2550 2060 2598 2042 2320 357.1 1740 238.9 40.1 384 52.7 8.9 18.2 4.37 2.22 
7915 2690 2174 2740 2156 2448 4741 219.3 314.1 58.5 37.0 53.1 9.9 23.0 5.75 3.24 
7924 2750 2225 2800 2205 2503 530.0 277.8 337.5 72.2 404 49.1 10.5 29.1 6.18 4.00 
7907 2775 2256 2823 2238 2531 620.0 295.3 401.8 81.9 37.9 51.6 10.5 31.0 7.35 4.54 
7925 2820 2320 2868 2302 2585 775.4 331.8 489.8 107.4 35.7 527 11.6 34.8 8.96 5.95 
7927 2840 2350 2888 2331 2610 809.9 413.6 503.4 121.0 39.8 48.5 11.7 43.4 9.22 6.71 
7923 2845 2358 2891 2340 2616 814.0 397.1 509.5 125.4 385 49.4 12.1 41.7 9.33 6.95 
TABLE 13—Pennsytvania, Crass Ils, BurrLETIN No. 32 
5919 2446 1850 2510 1825 2168 367.0 377.0 203.7 59.3 58.9 31.8 9.3 90.3 3.09 2.21 
5933 2690 2155 2748 2133 2441 748.0 430.2 461.4 101.4 43.4 46.4 10.2 103.1 7.02 3.77 
6123 2880 2355 2936 2333 2635 830.0 488.0 526.3 116.7 43.2 46.5 10.3 116.9 8.01 4.34 
TAPLE 14—TIrLINois CENTRAL, No. 1742, BurLETIN No. 220, University or ILLINOIS 
2703 1990 1598 2050 1545 1798 177.7 180.7 98.4 29.2 58.6 31.9 9.5 46.8 1.77 2.46 
2701 2080 1765 2127 1722 1925 277.0 251.0 162.2 40.6 55.3 35.7 9.0 65.0 2.92 3.88 
2707 2109 1784 2157 1742 1950 273.1 249.7 164.3 43.2 546 35.9 9.5 64.6 2.95 3.65 
2708 2174 1906 2216 1870 2043 490.0 324.0 295.1 73.9 46.7 42.6 10.7 83.9 5.31 6.23 
2710 2192 1915 2238 1878 2058 509.0 451.4 278.7 99.1 54.4 33.6 12.0 117.0 5.01 8.36 
2713 2193 1915 2238 1878 2058 478.0 454.5 262.1 96.4 55.9 32.2 11.9 117.7 4.72 8.14 
TABLE 15—Irriwors CENTRAL, No, 1742, with SypHoxs, BurrieriN No. 220, University or ILLINOIS 
2724 1784 1312 1858 1250 1554 131.2 2232 63.9 24.6 71.6 20.5 7.9 47.9 1.15 2.07 
2725 1862 1360 1938 1294 1616 179.4 330.9 78.2 40.9 73.5 17.4 9.1 71.1 1.41 3.45 
2729 1866 1363 1942 1298 1620 211.2 312.8 93.2 42.8 69.6 20.8 9.6 67.1 1.68 3.61 
2723 2003 1450 2087 1374 1731 314.5 4810 119.2 78.9 70.8 17.6 11.6 103.2 2.14 6.66 
2726 2090 1508 2182 1431 1807 341.1 532.1 133.6 90.5 70.4 17.7 11.9 113.2 2.40 7.64 
2721 2091 1509 2183 1432 1808 3781 569.0 1404 966 706 174 120 1221 253 815 
TABLE 16--Pennsytvanta, Crass E3sp, Buttetin No. 11 
3136 1930 1790 1958 1774 1865 273.0 296.4 141.8 40.4 619 29.6 8.5 88.7 4.14 5.06 
3137 2000 1810 2034 1789 1912 321.0 3172 167.3 44.3 600 31.6 8.4 95.0 4.88 5.55 
3128 2125 1840 2179 1808 1994 384.4 452.4 185.6 65.0 64.4 26.4 9.2 135.5 5.42 8.15 
3125 2200 1830 2269 1789 2029 558.5 4347 281.3 75.2 55.0 35.5 9.5 130.3 8.22 9.42 
3127 2240 1780 2325 1729 2027 409.8 492.4 181.2 71.7 661 243 9.6 147.5 5.29 8.98 
3109 2245 1770 2334 1716 2025 480.0 561.0 225.2 72.2 65.4 26.2 8.4 168.0 6.58 9.04 
TABLE 17-—Pennsytvanta, Crass H&ss, Butretin No. 10 
3207 1870 1320 1964 1264 1614 88.2 156.5 9.5 71.5 24.2 4.3 44.7 1.01 0.84 
3209 2150 1640 2238 1588 1913 164.7 273.5 21.8 69.8 24.6 5.6 78.2 1.84 1.92 
3211 2270 1790 2352 1742 2047 231.0 336.1 33.0 66.9 26.5 6.6 96.2 2.54 2.90 
3213 2370 1910 2449 1864 2157 305.9 429.6 42.0 66.3 27.2 6.5 122.8 3.38 3.69 
3224 2410 197 2486 1927 2207 431.7 443.6 56.3 59.5 33.0 7.5 126.8 4.71 4.95 
3217 2440 2035 2510 1997 2254 436.0 481.8 63.3 60.4 31.7 7.9 137.7 4.83 5.56 
TABLE 18—CoarrsviLLE Test, Raprat Stayep BOILER 
А1076 a Fies 1971 1331 1651 224.1 126.7 132.2 49.0 51.0 34.9 2.74 Е 
AI08R Niue 2112 1464 1788 213.8 111.9 151.2 se 42.6 57.4 30.8 3.12 oe 
А1098 — 2828 2170 2499 369.0 135.6 288.1 А 32. 68.0 37.4 5.95 m 
А110К жек жж» 2249 1613 1931 366.4 172.7 256.0 40.3 59.7 А 47.6 5.28 ret 
AILIR gwas t... 2099 1626 1863 627.6 210.4 416.4 Sones 33.6 66.4 E 58.0 8.61 ase fe 
А128 КҮҮ once 2460 1911 2186 571.6 193.2 412.8 oe 319 68.1 * 53.3 8.54 ‚жае 
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17a 18a 
Coefficient 
of Heat 


Transfer Average 


19a 


© 
= 

fu ba 

< 2 

3 

* = 

Е © © 

E Е E 

& E [7] 

ч PS] м) 

x м ^4 
B.t.u. B.t.u B.t.u. 
36.2 6.64 6.01 
36.1 8.29 6.17 
44.6. 8.37 8.17 
48.0 8.68 9.33 
46.6 8.83 9.28 
46.8 9.18 9.36 
47.3 10.16 9.90 
51.5 9.30 9.17 
46.4 10.50 10.12 
49.5 12.50 11.77 
47.4 16.30 9.73 
65.9 12.62 14.29 
60.7 14.53 14.66 
48.2 6.16 6.08 
47.3 9.22 7.90 
56.2 8.52 8.86 
65.1 9.74 10.67 
69.7 10.76 11.36 
64.0 12.00 12.45 
78.8 11.30 13.52 
80.4 10.60 13.05 
6.91 7.79 2.85 
9.87 7.98 4.50 
11.68 9.53 5.99 
14.36 9.26 6.64 
15.05 10.95 7.51 
16.50 12.22 8.99 
20.35 12.28 9.86 
19.50 12.53 10.41 
52.2 5.08 4.06 
51.6 9.74 5.89 
53.3 10.13 6.01 
33.6 3.87 6.25 
42.9 5.32 7.17 
42.0 5.65 7.96 
51.4 8.67 11.56 
71.0 7.86 15.25 
71.5 7.52 15.01 
41.6 3.22 6.91 
58.6 3.52 10.50 
55.] 3.98 10.30 
77.9 4.45 16.84 
81.7 4.82 18.68 
87.2 4.82 19.05 
61.3 6.09 8.13 
63.6 6.98 8.60 
86.3 7.41 12.25 
81.0 11.22 14.16 
91.9 7.28 13.60 
104.7 8.92 13.13 
37.3 3.43 3.19 
52.3 3.87 4.39 
59.1 4.44 5.50 
71.0 5.11 5.95 
71.2 6.57 7.44 
75.3 6.69 8.33 
28.3 5.75 sy aa 
22.6 7.60 НН 
18.1 8.73 tiene 
31.6 10.04 КҮ 
40.3 14.81 TM 
30.3 12.67 aus 
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Table 19—Sensible Heat in Gases of Combustion in B. t. u. 
per Pound of Gas at Various Temperatures, Degrees F 


ml. .:0*t....100* ..200*  300*. 400* 500°- :600*- 700° 
"T 23.7 47.6 72.0 97.2 1217 1472 1727 
2.3 26.1 50.1 74.5 99.4 1242 1497 175.3 
4.7 28.4 52.5 77.0 1017 1268 152.2 177.9 
7.0 30.8 55.0 79.5 104.2 129.4 1547 180.6 
9.4 33.2 57.4 81.9 106.7 132.0 157.2 183.2 

11.8 35.6 59.8 84.4 109.2 1344 159.9 1857 
14.2 38.0 62.2 86.8 111.7 1369 1626 188.2 
16.5 40.4 64.7 89.3 1142 139.4 165.1 190.8 
18.9 42.8 67.2 91.7 116.8 1420 167.6 193.4 
21.3 45.2 69.6 94.2 119.3 144.6 170.2 196.0 
800° 900° 1000 11007  1200* 1300° 1400° 1500° 
306.5 3340 3620 390.5 

309.3 3368 3648 393.3 

312.1 3396 367.6 396.1 

314.9 3424 370.4 398.9 

317.7 345.2 373.2 401.7 

320.4 3480 3760 404.5 

323.0 350.8 ` 3788 407.3 

325.7 353.6 3816 410.2 

328.4 3564 384.4 413.1 

331.2 359.5 387.5 416.2 

2000 2100° 2200° 2300° 

538.0 568.2 5990 630.0 

541.0 571.0 602.1 633.1 

544.0 574.0 605.2 636.2 

547.0 577.0 608.3 639.3 

550.0 5800 6114 642.5 

553.0 583.2 6146 645.7 

556.0 586.4 6178 648.9 

5590 5896 621.0 652.0 

562.0 5929 6242 655.2 

565.0 5960 627.2 658.5 

2800° 2900° 3000° 3100° 

791.0 824.5 8580 892.0 

794.4 827.8 861.4 895.4 

797.7 8311 8648 898.8 

801.1 834.4 868.2 902.2 

804.4 837.7 871.6 905.6 

807.8 841.0 875.0 909.1 

8112 844.4 878.4 912.6 

814.6 847.8 8818 916.1 

818.0 851.4 885.2 919.6 

821.5 854.5 888.5 923.0 


Mean specific heat is given by equation Cp = 0.235 + 0.000017, where t 


is the gas temperature in degrees fabr.  Interpolate for intermediate 
temperatures. 


across tube and flue heating surfaces, = column 9a / 
column 13. 


Column 13a: Percentage of total heat transferred 
across superheating surfaces, — column 10a / column 
13. 


Column 14a: Equivalent evaporation per hour per sq. 
ft. of firebox heating surface;— 


column 8a 
wf—————— 
Rx 970 x 1.05 


Column 15a: Equivalent evaporation per hour per sq. 
ft. of tube and flue heating surface ;— 


ае зета ED E (2) 


column 9a 
wt-—-———————. 
R, x 970 x 1.05 


Column 16a: Equivalent evaporation per hour per sq. 
ft. of superheating surface* ;— 


Fesser torte (3) 


* Wherever the term “equivalent evaporation of superheater" occurs in 
this article its meaning is “heat transferred over superheater in terms of 
equivalent evaporation. 
column 10a 


Ra x 970 

Column 17a: B.t.u. per hour, transferred across one 
sq. ft. of firebox heating surface per degree temperature 

difference between mean gas and water ;— 

column 8a 
f= EGER 
Column 18a: B.t.u. per hour, transferred across one 
Sq. ft. of tube and flue heating surface, per degree 
temperature difference between mean gas and water;— 
column 9a 
kt = ——____——___-. 
Ri x (b - c)/(loge b/c) 
Column 19a: B.t.u. per hour, transferred across one 
sq. ft. of superheating surface, per degree temperature 
(Continued on page 194) 
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Table 20—Characteristics of Boilers for Which Test Data Are Shown 


Railroad or омпег................ Pennsyl- Pennsyl- Pennsyl- 
vania vania vania 
Location of test plant............ Altoona Altoona Altoona 
Class or number of locomotive. Mia K4s Iis 
Date first built.............. ^ 1923 1914 1922 
Type of Ъойег.................... Ext. wagon Ext. wagon Ext. wagon 
top top top 
Steam pressure—lb. per sq. in...... 250 205 250 
Diam. at first course, outside—in.... 84% 76% 844 
Diam. at dome course, outside—in... 96 91 93 
Firebox length at grate—in......... 126 125% 126 
Firebox width at grate—in.. 79% 79% 
Grate area—sq. #.................. 69.9 69.8 69.9 
Combustion chamber length—in..... 98 3 40 
Fire-brick arch ................... With With With 
Syphon seeker pA e Resa y None None None 
Firebox type .................... Belpaire Belpaire Belpaire 
Number of fire tubes.............. 120 237 114 
Diam. of {шбез—1їп................. 24 24 24 
Number of йпез................... 170 40 200 
Diam. of flues—in................. 3% 5% 3% 
Length of tubes and flues—ft. and in. 19-0 19-0 19-0 
Spacing of tubes and flues—ft. and in. 5% 56 X 
Туре of superheater ............... E A 

et area through tubes and flues— 

8Q: 1D. EE E РА hate La 1.417 1,314 1,315 
Net flue area—per cent oí total.... 73.4 43.3 72.5 
Firebox volumn—cu. ft............. 582 427 364 
Heating surface firebox inc. com). 

chamber—sq. #................. 370 277.8 258 
Heating surface arch tubes ог 

syphons—sq. М.................. 29 29 29 
Total firebox heating surface—sq. ft 399 306.8 287 
Heating surface tubes—sq. ít....... 1,342 2,643.7 1.276 
Heating surface flues—sq. ft........ 2,961 1,090.7 3,236 
Heating surface tubes and flues - - 

Pony Rae ORT MA Е 4,303 3,734.4 4.512 
Heating surface superheater—*q. ft. 1.630 940. 1.940 
Combined heating surface—sq. ft... 6.332 4,981.2 6.739 
Firebox, per cent comb. heat. surfacc 6.3 6.2 4.3 
Tubes & flues, per cent comb. heat 
c eee d se was Rs d 68.0 75.0 67.0 
Superheater, cent comb. heat. 

се S Rud ТӨК aera qd e Ra Vela 25.7 18.9 28.8 
R—Ratio firebox heating surface to 

grate. area else lente 5.71 4.38 4.1 
R;--Ratio tube and flue heating sur- 

face to grate area ............... 61.7 53.4 64.5 
R.—Ratio superheating surface to 

grate area .... ee eee ETE 23.33 13.44 27.7 
Per cent of firebox heat. surface in 

comb. chamber ................. 40 18 23 
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Bald. Loco. Th. Ii. Pennsyl- Pennsyl- J. S. Fire- 
Wks. Central Central vania vania box Co. 
Altoona Univ. of Univ. of Altoona Altoona Coates- 
Ill. Til. ville, Pa. 
60,000 1742 1742 E3sd H8sb СБ 
1926 1915 1915 1908 1908 1912 
Wagon Straight Straight Ext. wagon Ext. wagon Ext. wagon 
top top top to! top top 
350 180 180 205 205 215 
R4 82 82 67 75% 70 
94 85 85 71% 85 8374 
138% 120% 120% 111 109% 109/16 
86 84 8 72 72 7614 
82.5 70.3 70.3 54.7 55.3 58.07 
61 None None None None None 
With With With With With None 
None None With None None None 
Water- Radial Radial Belpaire Belpaire Radial 
tube stay stay stay 
206 262 262 170 265 290 
2% 2 2 2 2 214 
50 36 36 24 36 bis 
5% 5% 53$ КЕД 5 eke 
23-0 20-6 20-6 15-0 15- 18-2 
Xx R ж % % 1 
A A A A A 
1.345 1,092 1,092 725.4 1,132 911 
518 43.4 43.4 43.6 43.6 UN 
683 346 346 200 199 . 
745 235 235 153.8 152.6 206.7 
27 31.6 86.6 25.6 26.4 EM 
772 266.6 321.6 179.4 189 206.7 
2.775 2,799 2,799 1.335 2,081 2.759 
1.645 1.034 1,034 507 760 Бас 
4,420 3,833 3.833 1,842 2,841 2,759 
1.535 860 860 450 649 cece 
6.727 4,959.6 5.014.6 2,471.4 3,679 2,965.7 
11.5 5.4 6.4 7.3 5.1 7. 
65.7 77.3 76.5 74.6 77.3 93.0 
22.8 17.3 17.1 18.2 17.6 
9.36 3.79 4.57 3.2 3.43 3.56 
53.6 54.5 54.5 33.6 51.4 47.5 
18.61 12.22 12:22 8.23 11.73 
31.3 . siy 
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New Haven “Comet” Embodies 
Unusual Features of Design 


T 7 am. on April 27 the latest addition to the 

group of America's high-speed streamline trains, 
the New Haven's "Comet," left Akron, Ohio, where it 
was built at the plant of the Goodyear-Zeppelin Corpora- 
tion, for New Haven, Conn., arriving there at 10:51 
p.m. the same day. The following Monday, April 29, 
the Comet made a run from New Haven to Boston, dur- 
ing which it covered 156.8 miles in 143 min. and attained 
a speed of 110.29 m.p.h. 

Unlike the trains which have preceded it in the light- 
weight field this train is built with a power plant in 
each end. This design was adopted because of the 
service for which it was built—to furnish rapid, frequent 
service between two points (Boston, Mass., and Provi- 
dence, R. I.), in a territory of dense traffic where turn- 
arounds are not possible. For this reason all of the 
space not used for the power plants is arranged to ac- 
commodate only coach passengers, the journey between 
these two points involving less than three-quarters of an 
hour. After a series of exhibition trips on which the 
Comet will be shown to the public at various points in 
New England, it is scheduled to go into regular service 
between the above-mentioned points on June 5, making 
five round trips over the 44-mile territory each day ex- 
cept Sunday. 


General Description 


The Comet consists of three body sections, articulated 
and carried on four trucks. It is powered with two 
Westinghouse six-cylinder, 400-hp. Diesel engines, one 
on each end of the train. Each of the two end body 
units consists of an engine room and a passenger com- 
partment with seats for 48 persons, and the center unit 
contains additional passenger space in the form of a 36- 
Passenger section and a smoking compartment seating 
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28 persons. Тһе train is constructed principally of 
aluminum and high-strength steels and the exterior, 
which is built entirely of aluminum, is strikingly finished 
in a color scheme in which the natural aluminum with 
a whorled finish provides a contrast with the gray of 
the roof and two shades of blue enamel, a light blue at 
the window panel level and a dark blue around the 


Facts About the New Haven “Соте”? 


Designer and builder.............. esee Goodyear Zeppelin Corp. 

Built at: оаа ese eer a emia IS ron, io 

Powered Dy ases doo pecia x abor e A Two Westinghouse 400-hp. Diesel 
engines 

Electrical equipment built by........... Westinghouse Elec. & Mfg. Co. 

Air conditioued qus ieri era wert es Westinghouse Elec. & Mfg. Co. 

Heating system furnished by............ Vapor Car Heating Co. 

Ait brakes а cest eii en a a avatar oct Westinghouse HSC equipment 

Maximum: speed ` осаде азәр 110 m.p.h. 

Cruising speed. лаганын 90 m.p.h 


Speed with only one engine operating.... 68 m.p.h. 
Seating capacity ...................... 160 persons 
Weights and dimensions: 
Total length f 
Maximum width . 10% in. 
Maximum height above rail............ 11 ft. 3 in. 


Light weight power truck, No. l...... 80,855 Ib 
Light weight articulated truck, No. 2.. 43,899 Ib. 
Light weight articulated truck, No. 3.. 44,373 Ib. 
Light weight power truck (boiler end 

Of train), No. 4:5. эе» fds екеж» 79,489 Ib 
Total light weight of train............ 248,616 Ib. 
Light weight per horsepower.......... 310 Ib. 
Weight of each power truck complete.. 25,480 Ib. 
Weight of each articulated truck 

complete «c. 4 c4) reple x eu shale maig 12,908 Ib. 
Weight of one engine without bed.... 8,910 Ib. 
Combined weight of one main and 


auxiliary generator : 
Weight of one fabricated engine bei.. 


bottom. The color arrangement was worked out in 
collaboration with the New Haven by the Sherwin-Wil- 
liams Company which furnished the finishing materials 
for both exterior and interior. Because of the type of 
service for which the Comet was built no effort was made 
to “decorate” the interior. The color scheme and furn- 
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The interior of one of the passenger compartments 


ishings were selected to provide a simple, but attractive 
effect that would take advantage, to the greatest possible 
extent, of the natural effects of the materials used. The 
ceilings are finished in a pink-white and three shades of 
tan predominate in the side-wall color, clear varnish be- 
ing used on all moldings, window frames, baggage racks 
and bare or unpainted surfaces. The seats have alum- 
inum frames with rust-colored mohair upholstery which 
harmonizes with the inside of the window drapes, the 
outside of the drapes being a rich ultra-marine blue to 
correspond with the blue belt of the exterior at the win- 
dow level. Indirect lighting provided by 25-watt lamps 
spaced at intervals of 10 in. in a lighting trough furn- 
ishes a softly diffused light throughout the interior, hav- 
ing illuminating values of from six to eight foot-candles 
on a 45-deg. plane 33 in. above the floor. The exterior 
lighting is provided by marker and classification lamps 
in sunken wells so as not to interfere with the smooth 
exterior of the train, and headlights at each end are 
equipped with 500-watt and 250-watt lamps which, re- 
spectively, throw horizontal and vertical beams. 


Aerodynamic Considerations 


In designing the Comet the engineers of the Good- 
year-Zeppelin Corporation were faced with a somewhat 
different problem in view of the fact that the train is 
intended for operation in both directions and that due 
to the necessity of meeting a fast schedule between two 
points—only 43.8 miles apart—it was necessary to re- 


duce air resistance to a minimum in order that the 
selected power plants of relatively low horsepower would 
be able to give the required performance. 

It was not only necessary to investigate the resistance 
the train would be required to overcome at a given speed, 
but also of other forces exerted by the air on the moving 
train. When it is considered that trains, such as the 
Comet, weighing less than one-half the weight of stand- 
ard equipment and running at much higher speeds, it 
appears that the influence of the air forces are of greater 
importance than those of weight and other forces acting 
on the train. Other considerations were the necessity 
of being able to take curves at high speed and to offer 
the same margin of safety against overturning as stand- 
ard equipment. Since centrifugal force acting at a given 
speed is proportional to weight lightness of the train has 
no influence upon the balance between these two me- 
chanical forces. Nevertheless, to permit a higher speed 
through a given curvature this train was designed with 
a lower center of gravity; hence, lateral wind force 
which can be attributed to the overturning moment in- 
creases with train speed for a given wind velocity, and 
train shape, the margin of safety against their effect, 
would be reduced as speed is increased. It was, there- 
fore, necessary to select a shape which would not de- 
crease the margin of safety against overturning and at 
the same time give sufficient stability against swaying. 

A series of models was made and tested in wind 
tunnels, the first models being based on the general 
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knowledge of aerodynamics with later modifications of 
new models incorporating the experience of the initial 
tests. In this manner the best aerodynamic shape was 
selected. The train, however, is not streamlined in the 
exact sense of the term because of the limitations of 
the necessity of operating double ended on existing track- 
age. Тһе problem was to design the front and rear 
ends for a cylindrical center section so that the com- 
plete train would have a minimum of air resistance. 
The center section also had to be built for minimum 
air resistance requiring not only a smooth unbroken 
surface, but also a shape which in combination with the 
two ends produced a minimum diagonal and side force 
for both head and side wind conditions. The final solu- 
tion was a symmetrical train, alike at both ends and 
made so that the resistance is low while heading into 
the air and trailing out. There are no sharp corners 
and flush surfaces are general, even the headlights be- 
ing streamline, and the marker lights and horn are 
covered by the outer surface. The arched roof and 
rounded corners help to reduce head resistance and side 
force. The bottom of the cars is also smooth and the 
trucks, instead of being separately cowled, are placed 
as far as possible up inside of the body structure, per- 
mitting accessibility for maintenance and doing away 
with cowlings or shroudings which would be exposed 
to the turbulent air under the cars. 


The doors are pneumatically operated and steps 
fold up when the doors are closed 


Wind-tunnel tests on rail cars generally consist of 
suspending a model in an air stream of variable velocity 
and measuring the force imposed on the model by means 
of scales to simulate ground influence in the wind tunnel 
the simplest procedure consists of suspending a flat board 
having a well faired leading edge in the proper relation- 
ship to the model in the tunnel in such a way that the 
board does not touch the model. However, this simple 
expedient fails faithfully to reproduce the motion be- 
tween the car bottom and the ground, the model and 
the board both being stationary. For this reason Pro- 
fessor Klemin of the Guggenheim Institute developed a 
moving belt which can be run at the same speed as the 
air stream and above which the model can be suspended. 
Wind-tunnel tests of the models for the Comet were 
conducted at the Daniel Guggenheim Airship Institute 
at Akron, Ohio, and in the wind-tunnel of Columbia 
University, New York. 

Another novel feature employed during the Akron 
tests was the use of a boundary-layer cone used to in- 
vestigate the influence of the length of train on air 
resistance. The boundary layer is a zone around the 
car body where air velocity will change from zero to the 
full speed of the free air stream. This layer of air 
generally increases in thickness toward the rear end of 
an object; therefore, by artifically increasing the thick- 
ness of the boundary layer the influence of the length of 
the drag coefficient of the tail can be investigated. This 
was done by placing a cone-shaped device around the 
girth of the car model. 

The resistance a vehicle has to overcome while mov- 
ing at a certain velocity is divided frequently into form- 
drag and skin friction. How the form-drag has been 
reduced has already been explained. The skin friction, 
to some degree a function of the smoothness of the 
outer Surface or skin, has also been reduced to a mini- 
mum. Windows are flush with the outside of the car, 
rivet heads have been cut down in height as far as 
possible without impairing their strength; the gap be- 
tween the cars has been covered with flat rubber sheet- 
ing installed with initial tension. 

There are no brackets or grab irons on the outside 
and the doors and steps, when closed, provide an un- 
broken surface with the rest of the cars. Inevitable pro- 
jections have been reduced to a minimum ; even the air 
exhaust ventilators are not exposed to the air stream, 
but discharge the air between the cars while the fresh 
air is taken in through louvres in the vestibule doors. 

The air flow through the radiator system for power 
plant and air-conditioning compressors presented a 
greater problem. It was found during the wind-tunnel 
test that the discharge of the air from the radiators 
through the roof affected the general air flow to such 
an extent that the air resistance was increased. 

The radiator system of the Comet was built to mini- 
mize this disturbance. With two power plants, and 
therefore two engine rooms—one on each end of the 
train—the fresh air is taken in on both sides of the rear 
end of the engine rooms. The air passes first through 
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One of the articulated trucks 


a Freon condenser used for the air-conditioning system 
and then through an oil-cooling radiator. Both of these 
radiators are attached back of suitable openings in the 
side wall equipped with a row of deflector vanes. From 
there on the air is passed through a duct toward the 
roof and accelerated by an electrically driven blower 
with thermostatic control. It leaves the car through 
a water-cooling radiator which is installed just below 
the car roof where the expelled air is again deflected 
by another row of vanes. 

These deflector vanes, installed at the air intake and 
outlet, help to correct the air flow and greatly reduce 
the air resistance, according to the wind-tunnel tests in 
which miniature blowers had been built into the car 
model to simulate the air passage. On the actual train 
these vanes are made so that they can be turned around 
for the motion of the train in both directions. Cylin- 
ders operated by electro-magnetic valves, with air from 
the air-brake system, automatically turn the vanes at all 
eight stations so that they will be in the proper relation 
to the direction of train movement. 

While these are the main points where aerodynamic 
research was required, the air conditioning system re- 
quired some additional study. In order to assure uni- 
form distribution of conditioned air all over the cars, 
models of the air conditioning ducts were made and the 
discharge of air through the holes along the duct was 
measured. By changing the size of the holes, finally a 
system with uniform distribution was obtained. An- 
other problem connected with the air conditioning system 
was the discharge of 25 per cent of the old air and the 
intake of the corresponding amount of outside air. Since 
the flow of air is determined to a great extent by the 
pressure, that is, since the air wants to flow from a 
region of high pressure to an area of lower pressure, 
special precaution had to be taken regarding the selec- 
tion of the point for air inlet and outlet, especially so 
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since the pressure varies along the train and also with 
the direction of the wind. 


Structural Features 


The Comet deviates from standard car construction 
in several fundamental features in that instead of being 
built on the center sill or truss principle it is constructed 
as a tube with flat sides and well arched roof and bottom 
and with shear and compression stresses absorbed by the 
outer sheets. This principle was used because of the 


The power plant bed before installation 


fact that in bending and torsion the placing of the 
stressed material in the outer fibres of the tube circum- 
ference makes it possible to employ the metal most 
effectively. 

In place of the center sill and other longitudinal fram- 
ing of the conventional train, four longitudinal tubular 
members run the entire length of each car at the four 
corners of the cross-section. They are held in place by 
the roof carlines, side posts and floor, and at the end of 
each car are connected by bulkheads rigidly cross-braced 
to transmit the stresses to the articulated connections. 

The tubular construction employed places most of the 
material in the outer shell, and since the strength mem- 
bers are located at the greatest possible distance from 
the center of gravity of the cross-section and the max- 
imum moment of inertia is obtained, the deflection in the 
fully loaded cars is said to be less than Ме in. 

With weight reduction and safety paramount factors 
in the design of the Comet, aluminum was selected as 
the main structural material. The metal was furnished 
by the Aluminum Company of America and this com- 
pany cooperated with the car builder in developing the 
necessary extruded shapes. 

The four longitudinal tubular members are formed 
from extruded sections, except for the curved outer por- 
tion for which sheet is used. The carlines, floor cross- 
beams and horizontal connecting members are formed 
sheet. Alumnium castings are employed in many places 
throughout the superstructure, particularly as a rein- 
forcement for the lower longitudinal tubular members 
and in order to change the cross-section of the power 
car from the normal cross-section of the cars to the 
larger cross-section of the engine room. Aluminum 
castings are used in the construction of the power plant 
and control apparatus and for many decorative purposes 
in the car interiors. The aluminum sections are as- 
sembled by means of aluminum rivets, driven cold. The 
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rivet alloy was selected after a series of tests at the 
Goodyear-Zeppelin plant in Akron. The Comet is the 
first train which has been built with aluminum rivets 
throughout. 

The four longitudinal tubular members are tied into 
heavy welded-steel end sills through the end bulkheads. 
These longitudinal members are so designed that it is 
possible to place the doors at any point on the sides of 
the cars, except over the trucks, and, in the case of 
the Comet, the center of each car was considered the 
most desirable location. The center vestibules are formed 
by two strong diagonally braced bulkheads, while diag- 
onal members provide lateral rigidity at the corners of 
the end bulkheads and help carry the stresses of shock 
up into the circumference of the tubular car body. Since 
the shear is least at the center of the car the shear de- 
flection is reduced appreciably by placing the door at 
this point. The doors and folding steps, pneumatically 
operated, are flush with the outer contour of the train 
when closed. 

The underframe is formed by connecting the two 
lower longitudinal tabular members with transverse floor 
beams, spaced 39 in. on centers and having a depth of 
21 in. at the center. These are braced by supplementary 
longitudinal members, forming a series of rectangular 
compartments in which a few parts of the equipment are 
located and easily accessible through trap doors in the 
floor. The under side of the underframe is formed from 
sheet attached to the floor framing. 

The car floor consists of Keystone flooring with cork 
filler and 14-in. sheet cork as insulation. Rubber is em- 
ployed throughout the compartments as the top flooring. 


| 


niet 


4 


-——- —e'g" oor pening __ 


7 


A 
PE Or I ERE 


ik----------- 


The roof structure is formed by connecting the two 
upper longitudinal tubular members with pressed sheet 
carlines, spaced 24 in. to 27 in. on centers and braced 
longitudinally by six intermediate purlines. The roof is 
covered with heavy-gage sheet and is designed with 
small panels to provide an extremely rigid structure 
capable of carrying a heavy bending load without 
wrinkling. 

The clear standing height in the center of the car is 
7 ft. 1034 in. The door openings are 6 ft. 8 in. high. 
The windows, which are 51 in. by 26% in., are sep- 
arated by window posts 24 in. wide. The panels next 
to the end bulkheads are more than 60 in. wide in order 
to accommodate the diagonal braces of the end bulk- 
heads. 

The two end body units have the same type of con- 
struction as the center unit except for the extreme ends 
in which the power plants are located. For the support 
of the power plants in the aluminum-alloy car-body 
structure, welded Cromansil-steel bed plates are used, 
which replace part of the car under-structure over the 
trucks. The bed-plates are approximately 19 ft. long 
and, extending over the full width of the car, form not 
only the lower portion of the crankcase and the gen- 
erator support, but also the body bolster with its side 
and center bearings, and all brackets required for mount- 
ing auxiliaries and the tie-in with the rest of the struc- 
ture. 

The bed-plate is formed from two plates, one on the 
top and one on the bottom, and longitudinal and trans- 
verse bulkheads, which create a series of compartments 
used for the storage of fuel, lubricating oil and water. 


Two half sections 
through the passenger 
compartments are 
shown at the left and 
above and below are 
sections of the tubular 
members in the power 
cars 
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(Above)—Roof and side framing and bulkhead bracing as 
well as two types of insulation. (Below)—The underframe 
during construction 


The longitudinal and transverse bulkheads are welded 


on both sides to the bottom of the bed-plate. Since it 
was impossible to use the same method of welding for 
the top sheet, it was made in pieces to cover the in- 
dividual compartments and welded alongside the upper 
edges of the bulkheads. To increase further the strength 
of this weld a %-in. rod was tack-welded to both sides 
of the bulkhead edges. This rod, on which the indi- 
vidual top pieces were supported while being welded, 
served as forms for the creation of fillets under the plates 
equivalent to those obtained on a casting. Pipes, some 
serving as conduit for the wiring to the electric trac- 
tion motors, others for sanders, the filling and drain 
connections and also for the steam cleaning of the oil 
compartments, were welded directly to the structure be- 
fore the top sheets were applied. An empty space with 
drain holes has been provided between all compart- 
ments containing different types of liquids. After the 
top plate was applied the engine and generator supports 
and the body bolster were welded in place. 

On account of the high degree of accuracy required 
for the bed-plate, it was not only necessary that all weld- 
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ing operations be performed in a jig, but in addition 
some forming operations were required during the va- 
rious stress-releasing heat treatments. After the bed- 
plate was completed, it had to be accurately machined 
not only to make a tight crankcase and for motor- 
generator alinement, but also to provide the correct 
dimensions between center and side bearings and the 
rest of the structure. 

To assure tightness of the various compartments they 
were tested under pressure and liquid soap applied at all 
points where a possible leakage might occur. 

To facilitate the removal of the engine from the car, 
a section of the roof immediately above the bed-plate 
is removable. 

Each end of the train forward of the power plants in- 
volves a design which contributes to extreme rigidity. 
The two lower longitudinal tubular members are formed 
into a horizontal arch at the end of the car and riveted 
into a welded-steel structure. The lower portion of this 
welded-steel member forms the pilot, while the rear por- 
tion is connected to the floor structure and to a heavy 
shear plate. It also forms the pocket for the stationary 
draft gear and a removable coupler which is carried 
inside the train when it is not in use. 

'The front post, which is connected with the welded- 
steel front member, is tied in with two arches composed 
of the upper and lower edges of the window-frame gird- 
ers and on the top it flares out in the form of a Y into 
the two upper longitudinal members which are arched to 
meet it. 

The entire framework is covered with heavy-gage 
aluminum-alloy plate, as is the bottom of the under- 
frame. This results in a stiff shell reinforced by the 
framework, window posts and bulkheads. The front 
ends are designed so they may be removed at the front 
engine-room bulkheads and replaced by new ones with- 
out reducing the strength at the points of connection, a 
feature that is especially important in an articulated train 
where serious damage to one of the ends ordinarily 
would result in the whole train being kept out of service 
until the damaged parts had been repaired. 

The interior sheathing for the train consists of light- 
gage aluminum sheet on the curved roof and Haskelite 
Plymetl on the sides. The upper longitudinal tubular 
members are utilized as ducts for circulating and dis- 
tributing the air from the air-conditioning equipment 
The extruded lighting troughs, used for the indirect 
lighting of the interior of the cars, are attached to the 
upper longitudinals and run the full length of the car. 

The space between the inner and outer sheathing, 
which is about 3 in. wide, is filled with Nicolfelt and 
Alfol to insulate the train against heat and sound. Nic- 
olfelt consists of a heavy layer of hairfelt to which has 
been cemented, on one side, a single layer of aluminum 
foil. The Nicolfelt is applied to the outer and inner 
sheathings with the foil sides facing each other. The 
space between the Nicolfelt insulation is filled with sev- 
eral layers of Alfol. The insulation is not only applied 
to the side walls and roof, but also to the end bulkheads, 
the underframe and air-conditioning ducts. 

The structures of the three bodies represent approxi- 
mately 20 per cent of the weight of the entire train. 


Trucks 


The trucks on the Comet are a departure from con- 
ventional design in that shock absorbers which com- 
bine hydraulic and mechanical action have been substi- 
tuted for the customary arrangement of elliptic springs 
between the bolster and truck frame. Two coil springs 
are, however, used between each outside journal box and 


Railway Mechanical Engineer 
MAY, 1935 


the truck frame. Each of the four trucks on the train 
have frames furnished by the General Steel Castings 
Corporation. The bolsters extend through the side 
frames and an equalizer is fulcrumed at its center in a 
jaw at each end of the bolster. Between each end of 
each equalizer and the truck frame is a hydraulic shock 
absorber furnished by the Cleveland Pneumatic Tool 
Company. The static load on the shock absorbers is 
carried by heavy coil springs within the shock-absorber 
casing. The movement of the springs due to any varia- 
tions in the load is resisted by a hydraulic piston, the 
action of which is governed by a metering orifice through 
which the fluid within the casing must flow from one 
side of the piston to the other. The train is virtually 
suspended on a cushion which permits it to "float" over 
crossovers and rail joints with a minimum of shock 
being transmitted to the car body. The shock absorb- 
ers, four to each truck, are similar to, but much heavier 
than, those employed on aircraft landing gear. Stucki 
side bearings are used at the bolster ends. 

'The power trucks, each having two traction motors, 
are equipped with 36-in. diameter rolled-steel wheels. 
The trailing trucks are equipped with A.S.F. roller- 
bearing wheel-and-axle units. The wheels are 30 in. in 
diameter. All axles are mounted in Timken roller bear- 
ings. Simplex unit-cylinder-type clasp brakes are used 
on all four trucks. 


Power Plant 


The power plants, each consisting of a six-cylinder, 
400-hp. Diesel engine and generators, were designed and 
built by the Westinghouse Electric & Manufacturing 
Company. Both power plants are identical. The Diesel 
engine operates on the four-cycle principle, having six 
cylinders of 9-in. bore by 12-in. stroke, developing 66.7 
hp. at 900 r.p.m. The weight per horsepower is 30 Ib., 
eae of generator, and, including the generator, 45 

Engine speed is controlled by an electro-pneumatic 
governor operator, actuated from the master controller, 
which regulates the supply of fuel oil to the engine, in 
conjunction with the oil-pressure-type governor; like- 
wise automatic timing is effected, for each engine speed 
notch on the master controller, through the operation of 
the fuel pump timing mechanism which controls the 
operation of an individual duel pump for each cylinder. 

Protection against overspeeding is afforded by an over- 
speed governor, and against low lubricating oil pressure 
by a pressure piston, both of which actuate the fuel pump 
tripping device to by-pass the fuel oil around the pump 
and stop the engine. The engine may also be shut down 
by remote control from the operator’s compartment, 
when air pressure is available, by energizing an electro- 
pneumatic tripping mechanism, mounted at the front of 
the engine. 

In connection with the Diesel engine force-ventilated 
radiating systems are provided—one for cooling the en- 
gine-jacket water and the other for cooling the lubri- 
cating oil. The operation of the motor-driven blowers 
1s controlled by a thermostat located in the water system 
and by manually operated push buttons. 


Electrical Equipment 


Each engine drives a main and an auxiliary generator 
which supply power for the operation of traction motors 
and auxiliary apparatus throughout the train. There 
are two traction motors on each power truck. 

‘The main generator is operated as a motor to start the 
Diesel engine when connected to the storage battery. 
The starting circuits are controlled by magnetic con- 
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tactors which are operated from the starting push 
buttons in the engine room for initial starting (cold 
engine, no air pressure, etc.). To restart the engine 
after short layovers, if air pressure is available, the start- 
ing contactors may be remotely controlled from either 
operator’s compartment. The battery is an Exide Iron- 
clad, consisting of 56 cells, arranged in tiers on either 
side of one of the engines. 

During idling, the main generator is used through 
the starting connections to charge the battery and, at the 
same time, to operate the air compressor and radiator- 
blower motor. As the throttle lever is notched out and 
the engine speeds up, the auxiliary load is transferred 
from the main generator to the auxiliary generator so 
that air-compressor operation and battery charging are 
obtained virtually at all times. 

The power for the air-conditioning compressor motor 
is supplied from the auxiliary generator during idling 
and engine power periods. Manual control is provided 
to transfer the power circuits to the main generator for 
pre-cooling and extended idling periods. 

The control circuits are energized from the battery, 
being independent of the engine speed. А 110-volt 
lighting system is used. 

The speed and direction of motion of the train are 
controlled by the master controller, through the opera- 
tion of various switching devices which are grouped to- 
gether in control cabinets. 

On the meter and gage panel at each control station 
are mounted the load and battery ammeters, main gen- 
erator voltmeters, engine lubricating oil and cooling 
water gages and a warning signal light indicating high- 
temperature jacket water at the opposite end of the 
train. 


Air Conditioning 


'The Comet is air conditioned by a Westinghouse sys- 
tem having 14 tons refrigeration capacity. Two Freon 
compressors are driven by direct-connected d.c. motors 
of 12 hp. each. One of these power units, together with 
its condenser and liquid receiver, is mounted in each of 
the power compartments at the ends of the train. The 
compressor and motor are mounted on a common bed- 
plate which in turn is mounted on the car floor. The 
condenser is divided into two sections. А section is 
located on each side of the car at the intakes for the air 
to the engine-cooling radiators. With the volume of 
air required by these radiators passing through the con- 
denser pressures may be kept to minimum values under 
adverse conditions. 

Two evaporator and blower units are provided for 
each body section of the train. Each unit consists of 
the evaporator coils, heating coils, fans and motors, the 
expansion-control apparatus and the drip pan. The units 
are mounted side by side in the center of the car di- 
rectly over the entrance and encroach less upon head 
room than would a single unit of like capacity. On 
account of the greater seating capacity of the center body 
section, these two units have a cooling capacity of 2:6 
tons each. For the end sections 2-ton units are used. 
Each 2%-оп unit circulates approximately 1,000 cu. ft. 
of air per min. and the 2-ton unit circulates approxi- 
mately 800 cu. ft. of air per min. 

The blowers deliver air to the ducts on each side of 
the cars in both directions from the centrally located 
evaporator units. The heating coils is provided in each 
evaporator unit and has sufficient capacity to deliver 
240 B.t.u. per min. to the car with 70 deg. F. entering 
air and two pounds steam pressure in the coils 

Flexible connections similar to flexible metal hose 
connect the refrigerant lines between cars at roof level. 


191 


High-Speed 


Air-Brake Tests* 


RIOR to the Zephyr tests, which were conducted on 

the Chicago, Burlington & Quincy near Earlville, Ill., 
in October, 1934, much controversy existed as to adhe- 
sion values at high speed. The situation was not unlike 
that prevailing in 1878, prior to the Galton tests, when 
uncertainty and controversy as to the friction of brake 
shoes hindered brake development. Correspondingly, 
doubt as to adhesion values in the recent past made it un- 
certain whether the new high-speed trains could be 
stopped in reasonable distances. Probably the greatest 
value of the Zephyr tests, as affecting future brake de- 
velopment, lies in what was learned about adhesion at 
high speeds. 

Another kind of information, obtained during the tests, 
of far-reaching influence, was that secured with respect 
to the behavior of brake shoes and wheels during emer- 
gency brake applications from high speeds. For the 
first time, the behavior of shoes and wheels was recorded 
in stops from initial speeds of 100 m.p.h. 

In addition, information in respect to the action of the 
retardation controller was developed and as well, curves 
of stop distances for service and emergency brake ap- 
plications. The knowledge gained will be discussed in 
greater detail in what is to follow. 

To bring about a stop, all of the energy possessed in- 
itially by the train must be converted to energy in some 
other form, since energy cannot be destroyed. Conse- 
quently, large quantities of heat are generated during a 
stop. Some conception of the quantity of heat involved 
may be gained by considering what has happened prior 
to the initiation of the stop. To attain a speed of 100 
m.p.h., the train has operated for perhaps 15 miles with 
wide-open throttle and under favorable grade condi- 
tions. During this 15 miles, the engine, say, of 600 hp., 
has been converting heat into mechanical energy. All 
of this heat, except as reduced by inescapable losses, is 
stored in a train as kinetic energy and, when motion of 
the train is arrested, it reappears as heat. Heat is, there- 
fore, generated whenever the speed of the train is re- 
duced through brake action. 

Service or emergency brake applications, braking 
ratios, brake-shoe loads, modify the effects of heat, but 
heat, as such, is inevitably produced whenever the train 
is stopped. One advantage of light-weight trains not 
always considered lies in the reduction of the heat gen- 
erated during brake applications. In stopping a train 
from a given speed, the lighter the train the lesser the 
problem of dissipating the heat produced during the 
stop. If trains are to be operated at ultra-high speeds, 
the weight of the train is of great moment from the 
braking viewpoint. 


Adhesion at High Speeds 


The foregoing has dealt with the energy contained in 
high-speed trains and its transference into heat. But in 
considering an actual stop from high speed, immediately 
one factor becomes of the greatest consequence; that is: 
“What adhes‘on is available throughout the stop?" A 
train is actually stopped by the retarding force set up 
between wheel and rail by action of the brakes—the 
magnitude of this force is dependent upon adhesion. Ob- 

* Abstract of a paper presented before the Western Railway Club, 


March 18, 1935. : К К 
t Assistant director of engineering, Westinghouse Air Brake Company. 


192 


. within the range encountered in the test. 


By Joseph €. MeCune! 


Burlington Zephyr stops from 
speeds up to 100 mph. de- 
velop important data on brake 
action at super speeds 


viously, if the adhesion is low, the retarding forces must 
be low and consequently the stop long. Particularly, if 
the adhesion is low at very high speeds, long stops must 
be expected because the retardation is least when the 
speed is greatest. To make a short stop, the retardation 
should be high when the speed is high because then the 
greatest distance is being covered per unit of time. Evi- 
dently, adhesion at high speeds is of the greatest im- 
portance in obtaining reasonable stop distances from 
high speed. 

The evidence at hand indicates that no major reduc- 
tion in adhesion occurs at high speeds. This conclusion 
is of the greatest practical consequence because it es- 
tablishes that high retardation can be set up at high 
speed without wheel slippage. By means of special ap- 
paratus, which guards against slippage at lower speeds, 
it is possible to use higher braking ratios than formerly. 
These higher braking ratios will bring about greater 
retardation at the top speeds of retardation correspond- 
ing to that now obtained at the lower speeds. This 
is permissible because the Zephyr tests have shown that 
the adhesion at high speeds is not radically different 
from that existing at the low speeds. Consequently, it 
appears physically possible, after further development 
and experience, to stop trains of the articulated type from 
speeds of 90-100 m.p.h. in about the same distance as 
locomotive trains from speeds of 60-70 m.p.h. 


Brake Shoe and Wheel Performance 


Tests with the Zephyr established that although the 
brake-shoe friction varies with speed, it varies in a uni- 
form manner from the lowest to the highest speed. No 
evidence was found to support the view that brake-shoe 
friction alters markedly after some relatively high speed 
is attained. Tests from the 100 m.p.h. zone were en- 
tirely consistent with stops in the lower speed zones. 

It has always heretofore been found that an increased 
braking ratio produced a shorter stop for any speed 
Prior to these 
tests it was thought possible that a negligible gain might 
be experienced as a result of an increased braking ratio 
at very high speeds. Such results were not actually 
found. At a nominal speed of 100 m.p.h., a reduction in 
the braking ratio from 175 to 135 per cent lengthened 
the stop about 600 ft.; a reduction to 123 per cent added 
some 300 ft. additional; a reduction to 97 per cent 
lengthened the stop again by some 800 ft. 

In the 80-90 m.p.h. speed zone, wheel slippage did 
not result from application of braking ratios of 330, 305, 
290, 275 and 265 per cent. It should be understood that 
these braking ratios cannot be compared to conven- 
tional braking ratios which are maintained throughout 
the stop. The test braking ratios were applied at a 
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constant high speed. These tests indicate that very high 
braking ratios can be applied at high speeds, if protective 
apparatus is supplied to guard against wheel slippage at 
low speeds. 

The Zephyr tests supplied an opportunity, for the 
first time, to observe, in actual train tests, the perform- 
ance of brake shoes (Diamond S, chilled) under the 
combined influence of heavy loads and very high speeds. 
The performance noted was satisfactory and normal 
under all conditions. That is, the degree to which the 
shoe was heated increased with the shoe load and the 


speed while the amount of metal removed increased with 


increase in these two factors but not to any disturbing 
extent. With high energy dissipation rates, the molten 
metal from the brake shoe would adhere to the wheel 
but much of it was of a flaky character and only tem- 
porarily attached. That portion more permanently 
fastened to the wheel producefl no discernible bad effects. 

The rate of brake shoe wear was not as rapid as 
anticipated. During the entire tests only seven shoes 
were replaced and five of these were renewed prior to 
the tests proper because they previously had been worn 
to a degree which it was believed would not permit them 
to last throughout the contemplated test program. 

In considering brake-shoe wear, it must not be over- 
looked that great quantities of energy must be converted 
into heat when stopping the new trains from high speeds 
and that some kind of apparatus must take up this heat. 
It is doubtful if there is any cheaper or more satisfactory 
method of accomplishing this end than by heat absorption 
in the brake shoes. Furthermore, the most rapid wear 
of the brake shoes takes place during emergency appli- 
cations from high speeds, which are of infrequent occur- 
rerice. It would appear that the advantage of securing 
relatively short stops is tremendously more important 
than reducing the rate of shoe wear. 

Prior to the tests, there had been concern that the 
motor truck wheels would become overheated due to the 
heavy braking and the weight on the motor axles, which 
was approximately 50,000 Ib. Consequently, portable 
pyrometers were employed to read wheel-tread tempera- 
tures as soon as possible after the completion of the 
stops. - In the four stops from a nominal 100 m.p.h. 
speed, the tread temperatures on the first wheel read 
were 480, 390, 350, 240 deg. F. In the other tests, a 
temperature as high as 300 deg. F. was seldom observed. 
These readings, as well as visual inspection, indicated no 
distress in the wheels from the extremely severe braking 
conditions. 

The apparatus which recorded wheel revolutions per- 
mitted an investigation of the behavior of the wheel dur- 
ing a slide. Galton found during his tests that an ap- 
preciable time interval was required to arrest rotation 
of the wheels but modern data has heretofore been com- 
pletely lacking. The Zephyr tests supplied the first up- 
to-date information in this connection. It was found 
that, when at a speed of 25 m.p.h., sufficient pressure 
was manually admitted to the brake cylinder to cause 
sliding, the slide did not take place immediately but in- 
stead about one second was required before the revolu- 
tion of the wheel ceased. Likewise, about the same time 
was required for the wheel to acquire car speed again. 
The interval between dying down and building up is de- 
termined by how quickly the cylinder pressure is released 
and, since this was done manually it is not known at 
precisely what instant the cylinder pressure was ex- 
hausted. 


Effect of Retardation Controller 


The Zephyr is equipped with a retardation controller 
which responds to the retardation of the train. When- 


Railway Mechanical Engineer 
MAY, 1935 


‘application on these trucks. 


ever retardation attains a predetermined value, further 
admission of air to the brake cylinder is cut off. If the 
retardation thereafter increases to а predetermined 
higher value, cylinder pressure is released. By electrical 
means, one controller governs all cylinders in the train. 

The retardation of the train is brought about by the 
combined action of the retarding forces set up between 
wheel and rail at each of the four trucks due to the brake 
It is obvious that the re- 
tarding force between wheel and rail at one truck may 
not bear the same relation to the weight on the truck as 
exists at some other truck. But if this ratio becomes too 
high (that is, exceeds the coefficient of adhesion) sliding 
will occur. Stated differently, one truck may be so over- 
braked that wheel sliding is inevitable, while at the same 
time an adjacent truck may be so underbraked as to 
make wheel sliding a remote contingency. The retarda- 
tion controller determines if the train as a unit is over- 
braked. Consequently, if one truck is overbraked and 
at the same time another truck underbraked, one condi- 
tion may compensate for the other so that the train as a 
unit appears to be properly braked. If the retardation 
controller, which registers the retardation of the train, 
is to guard against overbraking on any one individual 
truck, and at the same time permit a high rate of retar- 
dation, obviously the degree of braking must be made 
the same on all trucks as nearly as practicable. 

The degree of braking on the several trucks of the 
Zephyr did not correspond because, based on actual 
weights, the braking ratios were not the same. But 
even if the braking ratios had been identical, different 
degrees of braking would have been experienced because 
of the wide variance in brake shoe loading. It has pre- 
viously been mentioned that the coefficient of brake shoe 
friction decreases as the brake shoe load increases. Con- 
sequently, for trucks with the same percentage braking 
ratio, the degree of braking will be highest on the truck 
with the lowest shoe load. In other words, this truck 
will have the greatest tendency to slide. The braking 
ratios should not, therefore, in theory, be the same, but 
should be adjusted in accordance with the truck load, 
so as to make the degree of braking uniform on all 
trucks. Unfortunately, no reliable experimental data 
has heretofore existed to permit such an adjustment. 
On this account, tests of this kind were made with the 
Zephyr. 

Among other things, these tests again demonstrated 
that the coefficient of friction increases as the shoe load 
decreases. For instance, with a shoe load of 4,730 1b., 
127 per cent braking ratio will provide a brake equally 
as effective as 152 per cent when the shoe load is 18,850 
Ib. 

The tests indicated that the type of retardation con- 
troller installed should have a difference in its setting 
of about 1 m.p.h. per sec. to prevent “cycling” and that a 
release setting of 4.5 m.p.h. per sec. could be employed 
after the rear truck had been equalized with the other 
trucks, without intolerable wheel sliding resulting. 


Conclusions 


Since the Zephyr tests, although of limited duration, 
were the first in which actual data were secured with re- 
spect to some of the more fundamental aspects of the 
brake problem in zones of very high speeds, tentative 
conclusions may be drawn with reference to certain 
heretofore controverted phases of braking performance. 
Consequently these tests, because of the influence they 
will probably exert upon the development of high speed, 
light weight trains, may, in time, rank with the memor- 
able Galton tests of 1878 as a landmark in the art of 
braking. Tentative conclusions are as follows: 
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(1), The friction of brake shoes in the 80-100 m.p.h. speed 
zone is determined by the same influences as in the 60-80 
m.p.h. zone. That is, the brake-shoe friction at very high speed 
is entirely consistent with that heretofore experienced in the 
lower speed zone and does not, as thought possible prior to the 
tests, attain normally low values in the 100 m.p.h. zone. 

(2) The adhesion between wheel and rail does not change 
markedly at the highest speed and may be entirely independent 
of speed, although the independence of speed and adhesion was 
not established beyond question. 

(3) Braking ratios of 300 per cent at speeds of 100 m.p.h. 
are possible. 

_(4) Modern brake shoes do not “break down" or melt at the 
higher speeds as experienced in previous brake tests. 

(5) The present 18,000-1Ь. limit for emergency brake-shoe 
load may be too low. А nominal shoe-load of 26,000 Ib. was 
used successfully in a stop from 103 m.p.h. 

. (6) The rate of wear of the brake shoes is not abnormally 
increased by stops from 100 m.p.h. 

(7) The car wheel showed no distress in a stop from 103 
m.p.h. with 26,000-Ib. shoe load. 

(8) The car wheel requires an appreciable interval to cease 
revolving during a slide. 

(9) The coefficient of brake-shoe friction decreases as the 
shoe load increases. A braking ratio of 127 per cent with 4,730- 
Ib. shoe pressure was as effective as 152 per cent with 18,850-lb. 
shoe pressure. 

.(10) Ап inertia device, the retardation controller, permitted 
high braking ratios at high speed because it limited the braking 
ratio at low speeds. 

(11) The brake equipment installed on the Zephyr was ef- 
fective and flexible, although handicapped by a low braking 
ratio. 

(12) No fundamental physical limitations were found which 
would preclude, with further development in the brake art, stops 
of trains of the Zephyr type from 90-100 m.p.h. in the approxi- 
mate distances required for every-day conventional locomotive 
trains from speeds of 60-70 m.p.h. 


Hent Transmission in Boilers 


(Continued from page 184) 
difference between mean gas and mean steam ;— 


column 10a 
ks = —— .. (7) 


Е, х fi (b — c) / (logeb/c)] + tw | — (ts — tw) / logets/tw 
j 


in equations (2-7) inclusive 


а = temperature at firebed — tw 
b = temperature at tube entrance — tw 
c = temperature іп smokebox — tw 
tw — temperature of saturated steam in boiler 
ts — temperature of superheated steam in branch pipe 
== ratio of firebox heating surface to grate area 
ЕК, = ratio of tube and flue heating surface to grate area 
Re = ratio of superheating surface to grate area 
loge = hyperbolic logarithm 
970 =B.t.u. required to convert опе lb. of water into steam, from 
and at a temperature of 212 deg. F. 

In all calculations №; is based on the water side of 
tubes and flues and Re on the steam side of superheater 
pipes, this being the practice generally followed. All 
calculations are based on one square foot of grate area, 
which is considered a microcosm of the entire boiler. 
The term sfg/hr. wherever used, is equivalent to “опе 
square foot of grate surface per hour." The principal 
characteristics of the various locomotive boilers for 
which test data are shown, are given in Table 20. 

Two of the locomotives selected for this discussion are 
equipped with a feedwater heater, there is also a wide 
difference between the various boilers in pressure, feed- 
water temperature and branch pipe.temperature. To 
equalize these differences and to facilitate comparison, 
all calculations have been based on equivalent evapora- 
tion from and at 212 deg. F. 


(To be continued) 
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B. & O. Builds Locomotives 


(Continued from page 179) 
Both locomotives are fitted with vestibule cabs and the 
windows are provided with Duplate shatter-proof glass. 
Air Compressors and Reservoirs on the Tender 


The air-brake equipment, Schedule GET, was fur- 
nished by the New York Air Brake Company. The 
foundation brake gear is provided with brake shoes on 


.the engine truck, drivers and front wheels of the trailing 


truck. In order to produce a locomotive with clean lines 
the duplex air pump and the main reservoirs were re- 
moved from the locomotive and mounted on the tender. 
The air pump has been placed in a horizontal position on 
the right side of the tender between the back of the coal 
space and the water-filling hatch. In order to provide 
for the successful operation of the pump in this position 
spring-seated air intake and discharge valves have been 
applied throughout. No other alteration in the com- 
pressor was necessary aside from a change in the location 
of the steam drains. The steam cylinders are lubricated 
by a Nathan single-feed mechanical lubricator arranged 
to be automatically operated by the stroke of the pump. 

The main reservoirs are located between the trucks 
underneath the tender frame, one on each side. "These 
reservoirs are fabricated from Byers wrought-iron and 
are fitted with Huron wash-out plugs. 

Both locomotives are equipped with Loco Valve Pilots 
and the General Railway Signal Company train control. 
Schedule No. 2. The train-control case is placed on the 
left side of the tender top, opposite the air pumps, as is 
also the headlight generator. Р 

То conform with the coaches the rear ends of the 
tenders of both locomotives have been equipped with 
diaphrams which extend out to the roof and side lines. 
Special safety appliances have been applied so that, when 
the locomotive is not attached to a train, access may be 
had from the ground to the space between the inner and 
outer diaphragms where a ladder on the rear of the 
tender leads to an open hatchway to the top of the water 
tank. 

The tenders are fitted with O-B Tight-Lock couplers 
with integral connections for steam and air as well as for 
the electric circuits. As the cars are provided with elec- 
tric circuit cab-signals the locomotives are equipped with 
an electrically operated buzzer signal Owing to the 
possibility of using the locomotives with other types of 
passenger rolling stock they are also fitted with the usual 
pneumatic signal equipment and train line. In the case 
of such operation hose connections for the air-brake, 
signal and steam lines are provided. These can be cut in 
and the automatic connectors on the coupler disconnected 
whenever occasion requires. The possibilities offered 
by the electrical connectors has been taken advantage of 
to provide for telephone communication between the 
baggage car and the locomotive cab when the locomo- 
tives are operated with the new passenger coaches. 

The tender for the 4-4-4 type locomotive has a 
capacity for 14 tons of coal and 8,000 gallons of water: 
that for the 4-6-4 type locomotive a capacity for 16 tons 
of coal and 10,000 gallons of water. Both are fitted with 
water scoops. Doth tenders are mounted on four-wheel 
trucks with 6-in. by 11-іп. journals and 36-in. rolled- 
steel wheels. All tender trucks are fitted with Fafnir 
roller bearings. 

The locomotives are finished in royal blue without 
striping, except for the polished metal rods and motion 
work. The lettering is in gold. The principal dimen- 
sions and weights of both locomotives are included in an 
accompanying table. 
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EDITORIALS 


The Mechanical Associa- 
tions and Their Future 


The annual meetings of the so-called minor mechanical 
associations, which were tentatively scheduled for the 
early part of this month, were finally canceled—or, 
more properly speaking, were allowed to go by default 
because of lack of encouragement on the part of the 
higher officers. Finally they were eliminated by the 
letter from the vice-president in charge of operation 
of the Association of American Railroads, which was 
cited in the April Railway Mechanical Engineer. 


Will Not Give Up! 


Fortunately the Committee on Co-ordination of the 
Mechanical Conventions has not given up hope for 
the future of these organizations, and is soliciting the 
support of the Association of American Railroads for 
the holding of a business meeting of the co-ordinated 
associations some time next fall. This group is also 
suggesting to the various associations that they keep 
their committees at work preparing for such a meeting. 

Most of these associations have been dormant for 
such a long time that it will be a hard fight to revive 
their activities and get back the old spirit. The Me- 
chanical Division, which will hold a two-day general 
meeting in June, can undoubtedly be a large factor 
in stimulating these associations, although the Division 
itself has not shown the same aggressiveness as have 
some associations in other departments, which, inci- 
dentally, are of no greater importance to the railroads 
than the mechanical organization. Undoubtedly, how- 
ever, if the Mechanical Division puts up a strong fight 
for the minor associations, it will be a large factor 
in placing them back on their feet. 

It is vital, if they expect to continue to exist, that 
the officers and members of these associations put up 
a strong and spirited fight for their continuance ; other- 
wise they are quite likely to be lost by the wayside. 


Favorable Factors 


Many things are happening which indicate that the 
time is ripe for putting up a strong fight and planning 
for early meetings of the various organizations. For 
one thing, there has been some improvement in busi- 
ness conditions. The effect of this, so far as the rail- 
roads are concerned, has been partially offset by the 
increases in wages and costs of material. 

Things look more favorable in Congress than they 
did a month ago. The Senate at last has passed the 
motor carrier bill. This is so generally endorsed by 
the public that there is little doubt but what the House 
will take similar action and that it will receive the ap- 
proval of the Administration. It is even possible that 
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other legislation favorable to the railroads will be 
passed by the present Congress. 

The railroad clubs, generally, throughout the coun- 
try have shown more constructive activity and have 
had larger attendances at their meetings in recent 
months than for quite some time. Several of them 
have gone out in determined fashion to increase their 
membership, and with excellent results. The Boston 
& Albany Supervisors' Club at West Springfield, Mass., 
is just closing the most successful season in its life 
of ten years. 

The new high-speed, streamline trains have attracted 
an extraordinary amount of attention and the public 
seems to have gained the impression that the railroads 
are staging a real comeback. Other new high-speed 
trains and locomotives are nearing completion and will 
be placed in operation during the month. Meanwhile, 
several of the railroads have made important improve- 
ments or changes in rebuilt locomotives, passenger cars 
and freight cars. On the basis of the great interest 
shown by the public in the streamline trains, they 
have tried the experiment of exhibiting some of this 
rebuilt equipment. The results have been astounding, 
measured either by the large number of visitors or the 
publicity which has resulted. 

These things, with others too numerous to mention, 
are putting courage into the railroad organizations. 


Difficulties Ahead 


Several letters received during the past month indi- 
cate that difficulty is being experienced in getting 
properly trained workers in railroad shops for certain 
classes of work made necessary by modernizing the 
equipment. Many mechanical department officials are 
also concerned as to how to maintain the new types 
of equipment which are being introduced. 

There would seem to be a large and important place 
today for meetings of wide-awake, aggressive, con- 
structive mechanical department associations. They 
have already been dormant entirely too long. A rail- 
way mechanical officer of wide experience, epitomizes 
the present situation in this way: "If there ever was 
a time when practical men need to get together and 
discuss common problems, it is today—but we lack 
prophets.” 


Prophets Needed—and Fighters! 

The events through which railroad mechanical officers 
have passed in recent years have been most discourag- 
ing and distressing, but it does seem that the time 
has now come when they must make a real fight to 
rebuild their associations. We need prophets and a 
lot of them, but backing them up we need fighters— 
men of courage and vision, who realize what it means 
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to have associations of men, dealing with the practical 
affairs of the mechanical department, getting together 
in council to discuss how they can best meet the prob- 
lems with which they are confronted, and to so improve 
the equipment and its operation that the railroads can 
successfully meet and overcome the subsidized com- 
petition of other types of carriers. 


Important Locomotive 
Developments in Franee 


American rail transportation, with its long distance 
movements of bulk commodities in large masses which 
has resulted in the evolution of our modern heavy-duty 
locomotives and large-capacity freight cars, has tended 
to the creation of a belief that railroad conditions on 
the North American continent are materially different 
from those in other parts of the world. Passenger 
trains, as well as freight trains, have also steadily in- 
creased in length and weight. To assume, however, 
that as a consequence there is but little to be learned 
from other countries may cause some highly important 
developments to be overlooked. A restudy of the situa- 
tion in some other countries may show that their con- 
ditions are not so widely different from our own as 
had been assumed to be the case. 

At the present moment considerable attention is being 
given everywhere to increases in passenger-train oper- 
ating speeds. At the same time, while less is being said 
about it, there are just as important changes taking 
place in expediting the movements of commodity freight. 
In keeping with the thoughts of high speeds, such 
matters as streamlining and the design of lighter weight 
rolling stock are receiving much attention. One of the 
contributing factors has been the spectacular perform- 
ances of certain high-speed, light-weight passenger 
trains driven by Diesel engines. If now we turn to 
other countries, particularly to those in Europe, we find 
exactly the same trends; in fact, the movement toward 
higher speeds is practically a world-wide one. 

As regards developments of the steam locomotive 
apparently the greatest advances made anywhere during 
the past few years have been in France. At the pres- 
ent time some of the recently rebuilt French locomotives 
are probably among the most efficient of any in the 
world. Furthermore, they are hauling trains weighing 
from 600 to 900 tons at unusually high speeds and with 
a remarkably low ratio of engine weight to weight 
hauled. These accomplishments are not the result of 
any sudden step forward, but were made possible by pa- 
tient research and many long and carefully conducted 
road and laboratory tests. 

The lack of proper research facilities led to the build- 
ing of a complete locomotive testing plant at Vitry, 
near Paris, to supplement dynamometer road tests. The 
laboratory was constructed at the joint expense of the 
principal railways in France. This testing plant, which 
was placed in operation in July, 1933, was designed to 
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handle locomotives with axle loads up to 66,000 Ib. and 
with a tractive force up to 100,000 Ib. Originally ar- 
ranged to operate at speeds up to 100 m.p.h., changes 
were soon made which increased the maximum speed 
to 125 m.p.h. The dynamometers are capable of re- 
cording up to 1,200 hp. per driving axle at 15 m.p.h., 
or 1,875 hp. at higher speeds. It is to this laboratory 
that the London & North Eastern Railway 2-8-2 type 
locomotive, the “Cock of the North," which was de- 
scribed in the Railway Mechanical Engineer, Febru- 
ary, 1935, page 48, has been sent for test. The only 
other locomotive testing laboratory in Europe is that 
belonging to the German State Railways at Griinewald, 
which was opened in 1930. 

Credit for the pioneer work which led up to the 
recent French locomotive improvements belongs to the 
Paris-Orleans railway. Preliminary results obtained 
by remodeling a group of 4-6-2 type locomotives on 
this road were given in the Railway Mechanical En- 
gineer, November, 1931, page 527. Similar work has 
subsequently been carried out on the Paris-Lyons- 
Mediterranean, the Nord (North), the Est (East), and 
the Etat (State) railways. 

Several factors contributed to this movement. In 
the first place, the completion of rather extensive elec- 
trification projects had brought about an accumulation 
of steam locomotives in good condition for which there 
was no apparent use; in the second place, a growing 
demand for increased train scheduled speeds was begin- 
ning to appear; and in the third place, it is the custom 
in France and in most European countries not only to 
maintain locomotives in good operating condition but 
also by means of extensive rebuilding to put them in 
shape to perform service far more severe than that for 
which they had been designed originally. In other 
places it is possible that a schedule of scrapping old lo- 
comotives and building entirely new ones might prove 
to be more economical. 


Character of Improvements Made 

Briefly outlined, the modifications were as listed be- 
low. All of them were made on the Paris-Orleans 
locomotives and many of them on the locomotives of 
other roads. 


1—Boiler pressure was increased, being raised to 290 lb. in 
some cases. 

2—A Nicholson thermic syphon was added in the firebox. 

3—An improved design of shaking grates was installed. 

4—A new and efficient type of Houlet superheater with 
annular passages, which replaced the superheater previously 
used. This increased the steam temperature from between 720 
and 730 deg. F. to at least 750 deg. F., or even an average of 
790 deg. F. at times. It also gave a freer flow of steam through 
the superheater, and, of course, reduced the fuel consumption. 

5—Steam pipes and throttle valves were increased in size and 
straightened or given smooth curves of large radius in order 
to deliver steam at practically full boiler pressure to the valve 
chest. 

6—New cylinders were applied which were provided with 
Dabeg O. C. poppet valves and with improved steam and ex- 
haust passages. This reduced wire drawing. Valves are held 
open when the locomotive is drifting. 

7—The Kylchap double exhaust furnished ample draft and 
materially reduced the back pressure. A description of this 
exhaust system as applied on the L.& N.E. was given in the 
Railway Mechanical Engineer, February. 1935, page 48 

8—A.C.F.I. feedwater heater was applied. 
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9—A recording speed indicator was placed in the cab. 

10—In some instances а trailing truck was replaced by an 
extra pair of drivers, thus converting a 4-6-2 into a 4-8-0 type 
locomotive. 


These improvements have been reflected in increased 
boiler capacity, higher thermal efficiency, greater rated 
tractive force, and improved acceleration at high speeds. 
Horsepower was increased from 50 to 100 per cent (as 
high as 4,000 i.h.p. being obtained, whereas only 2,000 
i.h.p. was obtainable before the changes), and the loco- 
motives have shown an ability to handle longer trains 
at considerably higher speeds. In conjunction with the 
changes in design the enginemen were given careful 
training and a coal bonus system was put into effect. 


Performance 


As examples of high-speed passenger-train schedules 
in France the following instances are cited: 


(а) On the P.O.-Midi the "Sud" express from Paris to 
Bordeaux, 362 miles, the scheduled time 1s 355 min., which in- 
cludes four stops, one of which is for a duration of 6 min. 

(b) On the P-L-M- the run from Paris to Marseilles, 535 
miles, is scheduled for 555 min., including five stops. 

Many French trains are scheduled for over 60 m.p.h.—start 
to stop—with intermediate stops. Top speeds up to 80 m.p.h. 
are not infrequent. 

French coaches, while not as heavy as American, frequently 
weigh from 110,000 to 120,000 lb. A train may consist of 10 
to 15 cars. In estimating train weight in France it is customary 
to add 165 Ib. for each passenger with an additional allowance 
of 65 Ib. for baggage. 

As an example of operation a P.-O. rebuilt 4-6-2 type loco- 
motive with 7634-in. drivers and weighing 218,800 1b., with a 
tender weighing 126,800 1b., hauled a train of 17 coaches weigh- 
ing 880 tons at top speeds of from 70 to 78 m.p.h. and made a 
run of 50.6 miles in 50 min., start to stop. In this case the 
ratio of locomotive weight to combined weight of tender and 
train was one to 8.6 or а ratio of one to 5.1 for weight of 
locomotive and tender to that of the train hauled—ratios which 
are highly creditable for high-speed train operation without re- 
course to streamlining. 

Corresponding changes in locomotives on other French roads 
have resulted in improvements almost equal to that on the 
Paris-Orleans and many other examples of high speed running 
with heavy trains might be cited. 


Mechanical Division 
Meeting 


The announcement has been made that the annual 
meeting of the Mechanical Division of the Association 
of American Railroads will be held at the Congress 
Hotel, Chicago, June 26 and 27. The meeting will 
start at 10: 00 a.m., daylight saving time, on the 26th. 
It is understood that the program will be confined to 
the presentation of committee reports and discussions; 
also that the reports will be printed and distributed well 
in advance of the time of the meeting. 

While there will be no exhibits in connection with 
the convention, it will be an annual meeting of the 
membership, rather than a meeting of the General 
Committee with representatives of the subcommittees. 
This is the first time since 1930 that a full membership 
annual meeting has been held, and undoubtedly the 
roads which are not represented on the General Com- 
mittee or have not had representatives present at the 
annual meeting of the committee, will avail themselves 
of the opportunity to be represented and take part in 
the discussion of those reports in which they may be 
specially interested. 
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The criticism has been made in recent years that 
while all of the member roads have had an opportunity 
to vote on questions which were submitted to letter 
ballot, they have not had the opportunity to take part 
in the preliminary discussions. It is contended that 
in some instances, at least, the wording of the letter 
ballots would have been different had all the railroads 
had an opportunity of presenting their views in ad- 
vance. Regardless of the merit of this contention, it 
must be admitted that the General Committee has 
worked hard and conscientiously under the trying con- 
ditions through which the mechanical departments of 
the railroads have passed in these recent years. Un- 
doubtedly the members of that committee will welcome 
the opportunity for a larger attendance and more com- 
prehensive discussion of the many difficult problems 
with which they are confronted. 


The Mechanical Designer 
And Economies 


Without attempting to enumerate them all, there are 
many kinds of economics, including political, social and 
industrial, not to mention mechanical. The mechan- 
ical designer who does not include a good proportion 
of economics, or, in other words, good, plain, dollars- 
and-cents horse sense in his design, will never make 
any real contribution either to the world’s standard 
of living or to his own prestige. 

Take, for example, the question, of designing a piece 
of railroad car equipment adapted to meet modern 
transportation requirements. A wealth of new mate- 
rials, with improved physical properties, rust- and 
wear-resisting characteristics, etc., is now available to 
the modern designer who must, in many instances, bal- 
ance the advantages of a number of specialized mate- 
rials for each detail of the car design against the cost 
of purchasing, applying and servicing these materials 
in the car structure. In the last analysis, the designer 
who produces the car best adapted to the service re- 
quirements, and at the least unit cost, is the one who 
is not only building a firm foundation for his own 
reputation but making a valuable contribution to the: 
art of transportation. 

In the field of motive power, also, the dollar sign 
rules. As was ably pointed out at the recent meeting 
of the Western Railway Club, the designer must con- 
sider each locomotive as an entity, canvass the service 
requirements, and base his decision regarding not only 
structural materials but the type of prime mover used 
upon relative, fundamental costs. In other words, the 
mechanical efficiency of the locomotive is not all-im- 
portant. Its thermal efficiency does not tell the whole 
story. But, its over-all cost efficiency, under the par- 
ticular operating conditions imposed, presents the final 
answer. 

For the best results, the railway-equipment designer 
of today as, in fact, in all times past, must be a cost 
engineer. 
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Car Foremen and Inspectors 


Reeonditioned 
Caboose Cars 


Ce Chicago Great Western is completely over- 
hauling and modernizing a number of all-wood 
standard caboose cars at Oelwein (Iowa) shops. In- 
cluded in this general repair work is the application of 
A. A. К. standard Z-section center sills. Type-D couplers 
and friction draft gears—the Type-D couplers and fric- 
‘tion draft gears being reclaimed from dismantled equip- 
ment. In addition, six-inch metal I-beam platform end 
sills are applied, also steel steps. The 60,000-Ib.-capacity 
arch-bar trucks are replaced by 80,000-lb.-capacity An- 
drews steel side frame trucks, the latter also being re- 
covered from dismantled equipment. The average cost 
of both labor and material in applying the Z-section 
center sills and work incidental thereto is $189.33, per 
car, the cost of the entire repair job being: Labor, 
$387.24; material $267.79 ; total $655.03, per car. 

The various operations in overhauling the C. G. W. 
caboose cars are as follows: The cars are set in the 
shop, jacked, placed on horses and stripped completely. 
In preparing each car for the application of the center 
sills, it is necessary that the old wood sills be removed, 
and that the body end sills be cut out sufficiently to take 
the steel Z-member. New posts, where necessary, are 
applied; new and additional side braces are applied, thus 
providing a much stronger frame. Heavy insulation 
paper is applied between the framing and the sheathing 
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to prevent air leaks and permit keeping the car warm in 
severe weather. In connection with the roof construc- 
tion, these cars originally had double-layer wood roofs. 
'These are being replaced with one layer of wood, one 
layer of heavy insulating paper and an outside cover of 
heavy canvas which is treated by the application of 


Labor and Material Costs of Applying Z-Section Center 
Sills, Metal Steps and Platform End Sills to C. G. W. 
All-Wood Caboose Cars 


Operation Labor Material 
Car jacked, placed on horses; remove trucks, 
couplers, ‘draft gears, body bolsters, cross ties, 
air brakes, center sills and platforms........... 20 hr. $13.68 
Set up, prepare and weld Z-section center sills... 4 hr. 3.00 $67.85 


Lay out, burn and ream holes for bolts securing 

Z-sections to car and for riveting on lugs and 

other attachments; cutting slots in Z-sections 

through which top leaf of body bolster passes 

and top portion of ends of Z-sections to fit I- 

beam platform end sills........ lees ewes 44 bre 3:75 6.27 
Apply center-sill bolster fillers and weld to sills.. hr. 2.74 3.47 
Rivet on draft lugs and couplers; fit up carrier 

irons and yoke carriers; apply couplers and draft 


УТ RE КОЛ НӨ Oe Ee ee 3 hr. 2.05 47.03 
Apply Z-sections to car, including body bolsters, 
cross ties, sill stiffeners, center plates, etc...... 20 hr. 13.68 


Lay out, cut and shape, weld and 


Metal steps: 
Е 


Cutting and welding оп strik- 
ing casting, Linie 
"Application. #0 car; ars 23.52 eo eee rs эКЕн» diate’ 


Modernized caboose car of the Chicago Great Western on the transfer table at Oelwein shops 
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A container loaded with triple valves bound for the shop 


T HERE are approximately 270,000 freight cars on 
the Pennsylvania System that are equipped with 
the K type of triple valve, either the K-1 (8 in. equip- 
ment) or the K-2 (10 in. equipment) ; there being con- 
siderably more of the latter type in service than of the 
former. In addition to the above equipment there are, 
at the present time, approximately 10,000 freight cars on 
the Pennsylvania equipped with the AB freight brake 
equipment, and all freight cars built subsequent to Sep- 
tember 1, 1933, are to be so equipped. 

There are four shops on the Pennsylvania which are 
known as central air brake repair shops—Wilming- 
ton, Del.; Altoona, Pa.; Fort Wayne, Ind., and Pitcairn, 
Pa.—each of which serve a region of the system. As 
far as freight triple valves are concerned each region 
has strategically located repair points where facilities 
are provided for the cleaning of triple valves, but not 
for general repairing. 

The practices described in this article are those which 
are followed at the Pitcairn Air Brake Repair Shop 
which serves the Central region. In this region there 
are five "outlying points"—Conway, Pa.; Mahoning- 
town, Pa.; Mingo Junction, Ohio; Cleveland, Ohio; 
and Buffalo, N. Y.—where triple valves which have been 
removed from cars for failure to function or for peri- 
odical cleaning under A.A.R. rules are sent. 

As far as triple valves are concerned, the Pitcairn 
shop is not only a central repair shop but also serves as 
a cleaning point for all triple valves removed from 
freight cars on the Western Pennsylvania division. 


Methods Used on the K Type Triple Valves 


When a triple valve has been removed from a car at 
an “outlying point" and sent to one of the triple valve 
cleaning points on the division, it is cleaned and oiled in 
a manner which will be described later in this article, 
and then placed on a 3 T standard triple valve test 
rack. If the valve passes the required tests after clean- 
ing and oiling, it is placed in stock for reapplication, and 
if it fails to pass the test it is sent to a central shop, such 
as Pitcairn, for repairs. 

For any valve that has been cleaned and fails on a 
test rack, a form such as shown in Fig. 1 is inserted in 
the check case before the pipe cap is applied. This form 
shows the defects for which the valve was condemned, 
the date it was tested, the shop, and the name of the 
test rack operator. 

Triple valves arriving at Pitcairn are unloaded from 
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cars into containers and brought into the shop at a point 
which is indicated as "inbound triple valves" in the de- 
partmental shop layout drawing shown in Fig. 2. A 
laborer is stationed at this point whose duties consist of 
separating the various types of valves as well as sepa- 
rating the valves to be cleaned from those which are 
scheduled for repairs. A valve destined for repairs is 
one that has been previously cleaned and fails to pass 
the test and shows plainly from the outside appearance 
that it has been worked on. In addition, the form, such 
as shown in Fig. 1, which was inserted in the check 
valve case at an "outlying point," designates the repairs 
to be made and proves that the valve has already been 
cleaned. 

The laborer places the valve on a ledge near the dis- 
mantling machine, as shown in Fig. 3, where it is com- 
pletely dismantled and the parts placed in an individual 
tray. The loaded tray is then placed on a roller con- 
veyor and transported to the point where the gaging 
inspector is stationed. Among the gages used is a set 
called for under the A.A.R. requirements, developed in 
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Form Showing Defects for Condemning Triple, 
Distributing or UC Valves 


Slide Valve Leakage 


Graduating Valve Leakage- — — — — — ——  ——— — — 


Defective Ring —  —— Feed Groove — — — —— 


Defective Body — — — — — —— — ———————————— 
Dc Y TL Le C Data -— — —— —— 
Name of Test Rack Operator 


Note: Mark the name of the Items for which valve was condemned. 
Place form in check case of triple valve before pipe cap is ap- 
plied. For UC and distributing valve, place form in brake pipe 
port before metal protector is applied. 


Fig. 1—Form used by inspectors for designating inspec- 
tion or repairs to triple valves 
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Fig. 2—Drawing showing the lay- 
out of facilities in the triple-valve 
repair department at Pitcairn shop 
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co-operation with the I.C.C. Bureau of Safety. These 
include: 


1. Caliper gage for checking the piston diameter of triple valves. 
(AAR. gage No. 36,954). 


2. Caliper gage for checking the outside diameter of the emergency 
piston. (A.A.R. gage No. 36,958). 
3. Flat 


age for checking the total wear on the check valve and check 

case bushing. (A.A.R. gage No. 36,960). 

4. Caliper gage for checking the diameter of the emergency piston 
bushing. (A.A.R. gage No. 36,952). 

5. Cylinder gage for checking the diameter of the piston bushing. 

(AAR. gage No. 37,114). 


О 


Fig. 3—Triple valve dismantling machine 
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se Duties Require Him to 
Move from One Station to Another. 


6. Flat gage for checking the thickness of the emergency valve seat 
flange and the height of the beaded seat. (A.A.R. gage No. 36,961). 


7. Caliper gage for checking the diameter of the guide hole in the 
emergency valve seat. (AAR. gage No. 36,962). 


8. Flat gage for checking the thickness of the slide valve and the 
depth of the exhaust cavity. (A.A.R. gage No. 36,956 for K-1 
valves and gage No. 37,021 for K-2 valves). 


9. Flat каше for checking the thickness of the graduating valve. (A.A.R. 
gage No. 36,957). 


10. Flat gage for checking the height of the graduating stem above the 
gasket face in the cylinder cap. (A.A.R. gage No. 36,963). 


11. Gage for checking retarding device stems. (A.A.R. gage No. 36,964). 
12. A device for checking the graduating spring to determine whether or 


not it meets A.A.R. requirements, 

Due to a constant hammering of the triple valve piston 
head against the cylinder cap gasket, the head bows 
backward, shortening the distance A (Fig. 4) between 
the piston ring groove and the piston stem collar. This 
defect has the effect of a long feed groove in the piston 
bushing, allowing the feed groove to establish communi- 
cation between the auxiliary reservoir and the brake 
pipe before the exhaust cavity in the slide valve opens to 
permit the passage of brake-cylinder pressure to the at- 
mosphere. This is one of the many causes of a sticking 
brake. When the inspector discovers that this distance 
is too short, as indicated by the condemning gage, the 
piston is altered to conform to the normal gage by the 
following procedure. The piston is placed in a bushing, 
designated as B in Fig. 4, with the stem downward, and 
another bushing, C, is placed over the center of the pis- 


Note: Dimension 4 for type k-1 triple valves is 1.5245 in. for 
new valves and 1.5155 in. for conditioned valves; for type K-2 
valves, 1,462 in. for new valves and 1.453 in. for conditioned valves, 


Fig. 4—How triple-valve pistons are corrected 
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Fig. 5.—Details of an emergency-valve straightening device 


ton head. А light tap with a hammer on the end of tion of this inspection the parts are put in a tray and . 
the bushing C is usually sufficient to correct the defect — placed on the cleaning bench, adjacent to the inspection 
in the piston. In order accurately to gage this distance station. During the cleaning operation the valve parts 
it is necessary to have the ring in the groove, which is do not lose their identity in relation to the valve from 
the case with valves undergoing cleaning only, as the — which removed, as the original parts are conveyed to the 
packing ring is not removed during this process. Ап in- cleaning station. 
spection is also made of all threads and all castings are When cleaning and lubricating a triple valve, neither 
closely inspected for possible cracks. kerosene, gasoline nor any other kind of mineral oil is 
Bent emergency valves are straightened with a device used to clean rubber seats or gaskets, and all ports and 
such as that shown in Fig. 5, and worn rubber seats are passages are blown out with compressed air and in- 
faced on a machine the details of which are shown in  spected to make sure that any particles of dirt are 
Fig. 6. Main triple valve pistons are tested on a device removed. The internal parts of the valve, with the ex- 
.shown in Fig. 7, and straightened if necessary. Only  ception of the rubber seats and gaskets, are cleaned with 
such check valves as are found defective on visual in- a turpentine substitute. 
spection are ground. This operation is performed on a During the cleaning operation the parts are blown off 
single spindle reciprocating grinder. Upon the comple- with air and wiped dry with cloth or waste. Care is 
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Fig. 6—A machine for facing rubber seats 
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Fig. 7—Triple-valve pistons are 


taken to remove all oil or gummy deposits from the 
various parts. The seat and face of the slide valve and 
the slide valve graduating valve are lubricated with 
Triple Valve Dry Lubricating Graphite, the lubricant be- 
ing rubbed on the surface of the slide valve seat and the 
upper portion of the bushing where the slide valve spring 
bears, so as to fill the pores of the metal but leave no 
loose graphite on the seat. 

Triple valve parts which are lubricated with this lubri- 
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cant are first made free from any oil or grease, and the 
graphite is rubbed in with a piece of chamois fastened 
on a small piece of wood. The triple-valve piston pack- 
ing ring and its cylinder are lubricated with Marvin's 
Anti-Friction oil. Before the piston is placed in the 
valve body, one drop of this oil is applied to the ring 
groove, and the ring is turned through several complete 
revolutions. Then, after the piston has been placed in 
the valve body and moved to the release position one 
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Fig. 8—Dial-gage set-up for testing the wear of cylinder bushings 
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Fig. 9—Reciprocating lapping machine 


drop of oil is applied to the circumference of the bush- 
ing, distributing the oil with the finger. The piston is 
moved back and forth several times and then any sur- 
plus oil is removed with a clean soft cloth. No lubricant 
is used on the quick action parts. 

When cleaning and lubricating triple valves a pointed 
piece of wood similar to a lead pencil is used to loosen 
the piston packing ring in its groove, or to clean any of 
the feed grooves or ports. The use of a metal tool for 
this work is prohibited. Piston packing rings are not 
removed from the groove or distorted in any manner. 
All triple-valve pistons are tested on centers to insure 
their straightness. The graduating stem is carefully in- 
spected to make sure that it works freely in the guide 
nut. The graduating spring and the retarded release 
spring must conform to standard dimensions and are 
carefully inspected to make sure that they are free of 
corrosion. The threaded portion of all cap screws, cap 
nuts and plugs are lightly coated with a graphite pipe 
joint compound before re-applying to triple valves. 

After the triple valve has been cleaned it is assembled 
with the exception of the cylinder cap, which is left off 
for the purpose of enabling the test rack operator to 
apply a test device for checking the relation of the feed 
groove to the release port opening. The workman 
stamps his individual repair mark on the upper edge of 
the bolting flange, and places a special form in the check 
case. This form is numbered serially and, among other 


Fig. 10—Rotary lapping machine for slide valves 
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things, is used to aid in checking the day's output in 
the shop. 

The tests on the standard test rack at Pitcairn are 
made in accordance with a prescribed code of the Asso- 
clation of American Railroads. 

In the event the valve passes all tests the test rack 
operator places his individual identification stamp beside 
the cleaner's mark and places the valve on a ledge ad- 
jacent to the test rack where the openings are plugged 
and capped and a protector applied to the bolting flange. 


Fig. 11—Device for repairing exhaust port threads 


The valve is then placed in a metal container and turned 
over to the store department. 


Defective Valves 


In the event that a valve fails to pass the test, the test 
rack operator records the defects on a special form and 
passes the valve in a tray down a roller conveyor to the 
dismantling machine, where it is again dismantled for 
repairs. Valves shipped in for repairs from outlying 
points are taken from the containers and placed at the 
same point as valves to be cleaned, as all valves must 
first pass over the dismantling bench. Valves which 
are destined for repairs can be divided into three dif- 
ferent classes, as follows: 

1. A valve with a defective slide valve, graduating valve 
and ring. This type, in shop vernacular, is known as 

a “three timer.” 

2. A valve with a defective slide valve and graduating 
valve. Shop men call this valve a “two timer.” 

3. A valve with a defective ring only is popularly known 
as a “ringer.” 

In the case of a valve of the first class, the valve is 
completely dismantled and the parts lose their identity. 
The Class 2 valves are completely dismantled but only 
the original piston with the ring left in the groove is 
replaced in the valve body, in view of the fact that the 
ring was not defective. The Class 3 valves are partially 
dismantled. Тһе quick action parts are not removed 
unless, as indicated by the form found in the check valve 
case, the valves have been cleaned at an outlying point. 
In this event the valve is completely dismantled for the 
purpose of gaging all parts as the outlying points do not 
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have a full set of gages such as are used at the central 
repair shop. In any event, the form found in the check 
valve case designating the defects goes along in the tray 
with the valve down a shorter conveyor to the gaging 
bench. Only the repairs indicated are made unless the 
inspector finds other defects during the gaging process. 
The inspector does not duplicate the gaging on any 
valves previously gaged, such as those cleaned at the 
Pitcairn shop. 

Piston bushings are gaged for wear with a cylinder 
bushing gage, such as that shown in Fig. 8. Any bush- 
ing worn .001 in. must be ground and when the bushing 
is worn or ground so that the condemning mark on the 
gage used for checking the diameter of the main piston 
bushing (A.A.R. gage No. 37114) clears the cylinder, 
the valve body is returned to the manufacturer for a 
new bushing. The gage mentioned is used only to de- 
termine whether or not a bushing is too large. There 
is no selection of rings made on cleaned valves as the 
rings are not renewed at this time. At this stage no 
effort is made on valves undergoing repairs to preserve 
the identity of parts except as previously stated. 

Valve bodies which require the re-seating of slide 
valve bushing are passed over to a chute near the re- 
ciprocating lapping machine shown in Fig. 9 and passed 
on into a box arrangement near the lapping machine 
operator. The valve body is mounted on the machine 
with the slide valve bushing in a vertical position. The 
lapping operation is performed by means of a cast iron 
lapping stick supported by a holder, with a roller and 
spring arrangement which serves to hold the stick against 
the slide valve seat in the bushing. Grinding compound 
is applied to the stick for the lapping operation. 

From time to time the operator removes the valve 
body from the machine, placing it on a stand with the 
bushing in a horizontal position. Тһе seat is wiped 
clean and checked with a perfectly true parallel strip 
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on which Prussian Blue has been lightly applied. When 
the valve seat has been properly ground the body is 
placed on a bench which is indicated in Fig. 2 at a point 
marked "triple valve bodies" withfn reach of the gaging 
inspector. Slide valvés are also mounted by means of a 
holder on the reciprocating lapping machine for the 
purpose of lapping the graduating valve seat located on 
the upper side of the slide valve. 

These valves are checked in a similar manner as the 
lapping. process progresses. The slide valve face and 
the graduating valve face are lapped on a rotary lapping 
machine shown in Fig. 10. The gage inspector assembles 
sufficient parts on a tray to make up a triple valve, care- 
fully checking all the parts. When selecting an emer- 
gency piston the clearance between the piston and its 
bushing is checked with a feeler gage allowing a toler- 
ance from .008 in. to .012 in. with preference being given 
to the minimum tolerance. 

Main pistons on which the ring groove is worn too 
large are returned to the manufacturer for closing and 
truing up the ring grooves, as are also emergency pistons 
which are condemned by the gage (A.A.R. gage No. 
36958) used for checking the outside diameter. If the 
diameter is not too much under the condemning limit 
the piston is reclaimed by the manufacturer by swadging 
out and truing up the outer diameter. Check valve cases 
which require new bushings are returned to the manu- 
facturer. Valve bodies in which the emergency piston 
bushings have been condemned are returned to the man- 
ufacturer for rebushing. Emergency valve seats which 
have been condemned by the gage which determines the 
proper height of the beaded seat (A.A.R. gage No. 
36,961) or the diameter of the guide hole (A.A.R. gage 
No. 36,962) are reclaimed by building up by the oxy- 
acetylene process and machining to standard size. The 
flat face of this part is built up with a layer of 50-50 
solder and machined. Slide valves which have been 
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attached to the first AB brake part to be received at Pitcairn for repairs 


204 


__ oo S. — 


Railway Mechanical Engineer 
AY, 1935 


condemned for thickness or a shallow exhaust cavity 
are scrapped. Graduating valves which have been con- 
demned for thickness are scrapped. Graduating stems 
Which have been condemned by the gage used for check- 
ing the height of the stem above the gasket face (A.A.R. 
gage No. 36,963) are filed off to suit and the stems 


Close-up of the AB test rack 


which are condemned on account of being slightly short 
are reclaimed by facing the upper collar in order to 
allow the outer ends of the stem to project sufficiently 
to meet the gage. A large percentage of the retarding 
stems condemned by the gage used for checking these 
stems (A.A.R. gage No. 36,964) are reclaimed either by 
filing off the extension slightly or by taking a small 
amount off from the center projection in order to meet 
the gage. 

Triple-valve bodies having broken exhaust ports are 
returned to the manufacturer for reclaiming by building 
up and restoring to standard dimensions. Bodies in 
which the exhaust port threads become worn are drilled 
and tapped out and rebushed to standard on a pneumatic 
drilling machine such as that shown in Fig. 11. 

The gaging inspector, after assembling the parts for 
a complete valve on a tray, places the tray on a roller 
conveyor and it is carried to the repair benches. The 
repairman laps the piston ring on a face plate to fit the 
ring groove and after placing the ring in the groove laps 
the piston ring to a bearing in the bushing, using oil, 
which operation requires only a few strokes of the piston 
and ring back and forth in the bushing. 

The slide and graduating valves are also lapped by 
means of a few strokes back and forth, using oil. The 
valve is assembled, with the exception of the cap, as 
previously explained, stamped with the repairman’s iden- 
tification mark and placed on a tray to be conveyed to 
the test rack at the left of the repair benches. Valves 
which pass the test are stamped by the test rack opera- 
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tor, plugged and capped, the protector applied and placed 
in containers for removal to the storehouses. 

Pitcairn shop cleans an average of 1,910 and repairs 
an average of 1,050 triple valves each month. 


Cleaning and Repairing AB Valves 


Although the Pitcairn air brake repair shop is fully 
equipped for the cleaning and repairing of AB-type 
triple valves they are not as yet received in sufficient 
quantities to warrant an independent set-up as compared 
to the arrangement for handling the K-type triples. It 
is believed, however, that the same set-up will take care 
of the AB valves as well. 


The Miner Coupler 
Lock Yoke 


HE Miner coupler lock yoke, as illustrated, has been 

developed to replace wrought-iron yokes on cars 
equipped with 8%4-in. and 9%-in. butt couplers without 
key slots. The device is made in two sizes in order to 
accommodate 18%-in. or 2456-in. draft gears. 

This yoke is designed to meet all physical require- 
ments of the A. R. A. key-connected yoke. The item 
of most importance, however, is the fact that this special 
yoke is readily interchangeable with the wrought-iron 
design, requiring no changes whatever in the coupler 
butt. It eliminates the use of rivets and, in doing so, 


s) 


Fig. 1—Miner coupler lock yoke before assembly 
with the coupler 


Реа 


Fig. 2—Coupler applied ready for application of the 
lock casting 


provides a flexible connection to the coupler. It is 
adaptable to either the 815-in. or 9v$-in. coupler butts, 
and the method of assembly is clearly illustrated. 

The shouldered coupler butt, shown in Fig. 1, does 
not require burning, chipping or any other modifications 
before it is assembled to the yoke. The method of as- 
sembling the coupler is a simple process. The coupler 
is inserted into the front opening in the yoke to the 
position indicated in Fig. 2, the lock casting is then 
placed in its recess in the front end of the yoke and the 
coupler is pulled forward until the shoulders engage the 
two substantial abutments provided by the yoke casting 
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and coupler lock. The complete assembly of yoke, yoke 
lock and coupler is shown in Fig 3. 

An important mechanical advantage, found in this de- 
sign of yoke only, is the strength and flexibility of the 
connection. During all buffing shocks, the coupler moves 
rearwardly against the follower plate and transmits the 
load directly to the draft gear, permitting the yoke to 
remain stationary, while in most key-connected devices 


Fig. 3—Miner coupler lock yoke with coupler in place 
ready for application of the draft gear 


the damaging blows are transmitted through the con- 
necting means to the yoke casting, thereby causing con- 
siderable wear and damage to this most important mem- 
ber. 

The yokes are produced of special heat-treated steel 
which makes them unusually tough and wear-resistant. 


Applying V-Belt 
Fasteners 


HE illustration shows a clamp which has given 

satisfactory service in applying fasteners to Rode- 
wald-type V-belting. "This device consists of a metal 
frame with a groove down the center to accommodate the 
V-belt and a special clamping arrangement at either end. 
The clamp at the right is used to hold the belt firmly and 
accurately in position while being cut off square at the 
desired point. For this operation, a special knife is 
used, being operated in a guide groove. The belt is 
then shifted to the clamp position at the left where a 
special positioning punch is used to punch holes in the 
correct location for the application of the fasteners. The 
use of this device assures absolute uniformity in the 
application of the fasteners and it can be readily con- 
structed from whatever scrap material is available. 


Device used in applying fasteners to Rodewald 
V-type belting 
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Reeonditioned 


Caboose Cars 
(Continued from page 198) 


two coats of plastic car cement. All window sash, doors, 
seats, etc., are thoroughly repaired in the cabinet shop 
and upholstery shop before being replaced in the cars. 


Application of the Z-Bar Center Sills 


The detailed labor and material costs in applying the 
Z-section center sills and associated parts are shown in 
the table. When the sills are received at the erecting 
shop, they are placed on two push cars on a track equip- 
ped with an overhead air hoist. The sill ends are 
blocked the proper distance apart and the sills lined up, 
straightened and clamped at the top. Metal strips are 
temporarily spotwelded across the bottom to maintain 
the correct alinement and spacing. Supporting jacks are 
placed at the middle of the Z-sections and screwed up 
until the middle is 1% in. higher than the ends. Then, 
after welding operation which joins the two Z-sections is 
completed, the jack removed and the sills cooled, they 
will be straight, no camber being provided in the finished 
car. 

Bolt holes for securing the sills to the car bodies, also 
rivet holes for draft lugs, carrier arms, etc., are laid out, 
burned and reamed. Slots are cut for the top leaf of the 
body transom and the ends are cut to receive I-beam 
platform end sills. The sills are then turned over and 
body bolster filler castings are applied, these castings 
being electric-welded to the sills. While the sills are in 
this position, lug castings are fitted and riveted to the 
sills. Couplers and draft gears are applied. Pocket and 
coupler carrier irons are fitted and riveted. The sills 
are placed under the caboose, jacked in place and bolted. 
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In the 


Back Shop and Enginehouse 


Roundhouse Foreman’s 
Daily Log 
Is He Getting a Square Deal? 


[Editor’s Note: The enginehouse foreman, working 
on long shifts and in most instances under heavy pres- 
sure, has no sinecure. The loyal, painstaking service 
these men are giving is worthy of sincere commenda- 
tion—and also of critical study and attention to see 
whether they can be given a better break. The following 
article is not a story, or a piece of fiction. It is a simple 
recital of a day’s, or rather, a night’s experience. As a 
matter of fact it is lifted, except for the subheads, from 
a letter which came to my desk a few days ago.] 


And So the Work-Day Begins 


Two of the three day foremen are seated at their desks, 
when I arrive at 6:45 p. m. Their greetings are glum 
and their attitude bespeaks dejection, if nothing worse. 
Some years ago I used to visit my father in the round- 
house foreman’s office at every opportunity, because of 
the jovial spirit encountered there. The conversation 
was filled with banter and jocularities. The hours at 
that time were the same, but the pressure of providing 
power for the railroad’s movements was not so great as 
to squeeze out the men’s natural enjoyment of their work 
and eliminate their sense of humor. Now the conver- 
sation is monosyllabic and rather on the grim side. 

The third day foreman is still down in the house. 
He has charge of the westbound freight engines and 
there is a quarterly inspection to finish on one of them 
by 9:15; he won’t leave until he is sure that there is 
a fair chance of making it. In case of a tight squeeze 
like this, it is customary for the man in charge to stay 
until it is made or lost. 


Who Is Johnson ? 

Now for the eastbound. There are eight freights to 
go between now and midnight. Three are called now— 
7:15, 7:45 and 8:15. According to the turnover book 
we have eight east end engines here, so if all of them 
are in reasonably serviceable condition—they are main- 
tained at the other end of the line—the east end situa- 
tion is fairly satisfactory. The first two are O.K.; the 
third is being worked by—wait a minute—by a machin- 
ist named Johnson. Last night I had no one of that 
name. It appears that the back shop has been closed 
for the remainder of the month. Mr. Johnson has exer- 
cised his seniority and displaced one of my four regular 
men. 

But that isn’t all—another shop man has displaced 
my other east end man. Things are beginning to look 
worse a little earlier than usual tonight! I have six 
engines to- work between now and midnight, with two 
men that are for running repair purposes almost totally 
useless. I’ve machinists in their place. No one in the 
shop can repair a distributing valve any more efficiently 
than Johnson, but we have only one on each engine 
and they are, regrettably, in good shape; besides we 
have a good air man. What I need is the man who 
can do the most work that is vital to the condition of 
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the engine in the short time that we can allot to it. 
This sort of thing happens when the shop closes every 
month—and worse than that, after one dose of round- 
house medicine the shop man usually prefers the lay- 
off, so we have a new set of novices every time. 


Pinch-Hitting for the Errand Boy! 


With a mental note to keep at least one eye on those 
two men I go down to see if I can help the west end 
foreman with the 9:15 engine. Maybe he'l turn the 
teins over to me and go home as he should, but I doubt 
it. He has both of the west end men on the engine. 
Valve motion to assemble, side and main rods to go 
up—rather a sad looking mess, but if everything goes 
right those two remaining old heads can make it. Will 
I go over to the shop and see if I can hurry up those 
bushings? I certainly will—and do! The one machine 
man who has been retained during the shutdown period 
has most of the brass ready, but there are no castings 
from which to make knuckle bushings. Some one has 
to go to the store after three of them. The machine man 
can't waste thirty or forty-five minutes of his time pok- 
ing around the brass room. We have no laborers. Who 
goes? Right—the roundhouse foreman! 

When I return to the roundhouse, it is second shift 
lunch period. The hostler has set that 8:15 east-ender 
out. I pick up the reports from the case in front of the 
stall. What's this? An item on the inspector's report, 
“Middle wrist pin nut broken," not signed for. A run 
for the engine, to take a look. Broken it is! Almost 
half of it gone—the cotter key holds the other half on. 
Who worked, or didn't work the engine? Oh, yes, one 
of the novices. Eating lunch over in the shop, prob- 
ably. Back I go—the first race with time is now on. 
The engine should be on its way to the yard at 8:35. 
When I find Johnson we have 12 minutes to go. I find 
a new nut for him—we pick up tools on the way past 
his box and, Lord help us, I have to show him how 
to crawl between the frames to change the nut. We 
lose this race by 10 min. Another delay to explain in 
the morning. 


Why We Like the Mallets 


Now back to that 9:15 west-ender. The day man 
has by now seen the successful end of his efforts near, 
so he has finally gone home. Only 14 hours for him 
today. I take one of the machinists and his helper to 
start on a Mallet. I might need it to protect this big 
engine, or if not, there is a westbound drag to follow 
this manifest immediately. The transportation depart- 
ment doesn't like Mallets. They are slow, but depend- 
able, and usually require but little work and having one 
ready, or nearly so, frequently saves a serious delay— 
so we still like them. 

To the office now to see about the west end. A phone 
conversation with the chief dispatcher. He will need 
eight engines—two for drags, six for manifests—at 2 :30, 
3:30, 5:00, 6:30, 8:00 and 9:00 a.m.—the drags before 
that, if possible. I check up. Of the engines in the house 
there are two Mallets and two 900's not tied up. One 
of the Mallets is ordinarily used on the west local at 
8:30 a.m., but there are two more coming over before 
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then, so I O.K. the drags for 11:00 p.m. and 12:30 a.m. 
Those two big engines in the house are in fair shape— 
they'll go! There are four more at the chute and three 
due in. The engineer's reports on the ones that are 
in don't look bad, but one is due for a monthly inspec- 
tion—that's out. One of the three coming in has just 
about reached its limit on flues, so can't be counted on. 
However, though it is too early to be positive about it— 
anything can happen in the roundhouse, and sometimes 
does—the west-end looks at least favorable. 


One of the Few Joys 


Back down to the house. The 9:15 engine is leaving. 
The boys who finished it are really all right. The way 
they made a locomotive out of the parts on the floor is 
one of the few joys that come to a foreman. The man 
that I left here has already, without instruction, moved 
to the engine marked up on the board for the next 
manifest. 

Now for a few minutes with those east-end men. An- 
other predicament, a mild one, has developed. In check- 
ing the middle main rod on the engine due to go at 
11:30, the machinist found a broken brass. At best 
five hours are required to renew it and we have only 
two hours to get an engine. Obviously we must do 
something else. This time the alternative is fairly sim- 
ple. All we have to do is to go out to the chute and 
switch seven or eight assorted passenger and freight 
engines around to get an east-ender up to the ash pit, 
get a hurry-up job of fire knocking done, rush it in the 
house, change the water in the boiler, fire it up, and 
it is ready to go again. 


More Complications 


This action disrupts the meager coal chute forces, re- 
sulting in delaying the arrival in the house of the west 
end freight and passenger power, which in its turn 
necessitates a little personal pushing on the third-shift 
boiler washers, boilermaker and firelighter in order to 
make up the time lost. My own part in this little rush 
act is not small. To expedite matters I help knock the 
fire, rather than waste precious minutes chasing the in- 
side hostler. I take the engine in the house. The 
boilermaker is somewhere else, so I hook up the blow 
down pipes, go in the firebox to look it over, then coal 
it up with the stoker while there is still steam, then 
rearrange the schedule to make this engine the last one 
out, thereby gaining a much needed hour. 

There is, I believe, small point in continuing this blow- 
by-blow account through the remaining eight hours. On 
the engines assigned to this point it is necessary to decide 
how much of the necessary maintenance work can be 
done. There will be, before morning, four or more minor 
emergencies to be met. More miles to cover, more 
physical exertion. I have been told that a large part 
of good supervision consists of judicious delegation of 
duties to capable individuals, but when running a round- 
house with a minimum force, it usually happens that all 
individuals, capable or otherwise, are busy, so that any 
extra duties are delegated by the foreman to himself. 
Most nights are not long enough for him to discharge 
them all. The job resolves itself into a continuous battle 
with disturbing elements. 


Punch-Drunk From Battling 


Most men enjoy a battle, but after months of 12-hour 
rounds night after night, they are liable to become 
slightly “punch-drunk.” This is particularly true when 
they can't be sure of having won. Getting engines to 
the yard is the smallest part of the job. They will be 
on the road from four to thirty-six hours after leaving 
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the terminal and their performance during that time de- 
pends almost entirely upon the condition into which the 
roundhouse forces have been able to get them during 
their brief period in the terminal. 

The supervisors are craftsmen, and would take great- 
est pleasure in delivering perfect engines for service. 
'That pleasure is usually denied them and too often con- 
ditions require that engines be put into service that come 
closer to being imperfect than perfect. As a result, the 
men work under the strain and fear of that awful word 
"Failure," and its consequences. Our record here is 
good in that respect. Serious failures are rare and that 
is, I believe, due to constant vigilance and close atten- 
tion to the essentials of locomotive condition and wast- 
ing no time on the less necessary, but satisfying, observ- 
ances of detail. 

Unquestionably some of our difficulties are due to 
faulty supervision, but I have noticed that bad decisions 
or poor guesses are rarely made in the early part of 
the foreman's day. It is after hours of sandwiching the 
duties of errand boy, hostler or machinist helper, and 
other physical exertions in with supervising, that errors 
or bad moves are made. 


Leisure Time No Problem 


I don't mean to indicate that we don't like our jobs. 
We do; perhaps too well. We over-indulge in work 
to the exclusion of other things necessary to a well- 
rounded life. The home life must be neglected. Of the 
eleven or less hours that we have away from work, 
the largest portion must be spent sleeping, and there 
remain but few hours to be devoted to the pleasures and 
duties of a family head. Social life must be virtually 
eliminated. А kind of left-handed compensation—the 
modern question of properly spending leisure time— 
bothers us not at all—we have none to spend. We are 
saved from worrying about our golí game; the bridge 
rules could be changed daily without causing us the 
slightest inconvenience. 


X—ENSC — =a 
You CAN Look ANY MAN IN THE FACE AND TELL 


Him TO GO TO HELL / IT'S A STATION ON THE 
LINE BETWEEN OSLO AND TRONDJHEM, NORWAY 


Further explanation furnished by the editor upon request 
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Special Tools Used in 
Air-Pump Work 


Г the article describing the methods used for repair- 
ing air compressors at the Pitcairn (Pa.) air-brake 
repair shop of the Pennsylvania, which appeared on page 
157 of last month's issue of the Railway Mechanical En- 
gineer reference was made to three special tools de- 
veloped for use in connection with repair operations. 
One of these tools mentioned was a broaching tool de- 
signed for truing up the seat in the reversing-valve bush- 
ing of the 8%4-in. cross-compound air compressor with- 
out the necessity of removing the bushing from the top 
head. It is the practice in some shops to remove these 
bushings in order to true up the seat, but it quite often 
happens that the bushing is damaged in the process of 
removal. A tool of this type makes it possible, at con- 
siderable saving of labor and material, to true up the 
seats with the bushings in the head. The design of this 
reversing-valve-bushing seat broaching machine is 
clearly shown in the drawings Figs. 1 and 2—Fig. 1 
being an assembly of the machine and Fig. 2 the con- 
structional details. As may be seen from Fig. 1 the 
machine is mounted on the head in the threaded opening 
from which the reversing-valve-chamber cap has been 
removed and is secured by a lock nut, shown in Fig. 1 
as detail No. 2, which is set in place by the use of a 
spanner wrench. The tool holder, shown as detail No. 3, 
operates in the guide (detail No. 1) and the broaching 
tool is actuated by a pinion and rack, the pinion being 
operated by hand power. Through the center of the 
tool holder there is a rod threaded at its upper end and 
embodying a tapered portion at the lower end. The 
cutting tool, shown as detail No. 8, is of the high-speed- 
steel insert type and the tool is fed into the work by the 
movement of the rod shown as detail No. 5 which is 
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caused by turning the knurled nut on the threaded 
portion of the rod at the top end. The knurled nut 
(detail No. 9) is graduated to facilitate setting the tool. 

The other two tools mentioned are similar in type, 
although for different purposes. One is a special tool 
for re-seating the cap seat for the upper discharge valve 


Facing Cutter 
Tool Steel 


Fig. 3—A tool for re-seating the cap seat for the upper dis- 
charge valve of an 8!4-in. cross-compound air compressor 


of an 8V2-in. cross-compound air compressor. This is 
shown in Fig. 3 and consists of a guide which is threaded 
to fit into the threaded opening for the upper discharge 
valve cap, and the facing tool which is fed down onto 
the valve-cap seat by a hexagon feed nut which turns on 
a spindle guide having sixteen threads to the inch. The 
facing cutter is of tool steel and the upper portion is 
milled off in the form of a hexagon which is used with a 
suitable wrench for turning the facing cutter. 
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Fig. 4—This tool is used for re-seating stuffing box joints 
in the center casting 
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The third tool, shown in Fig. 4, is used for re-seating 
the stuffing-box joint in the center casting. The tool 
consists of a guide, facing cutter and feed nut. The 
guide has two threaded portions, the lower one having 
threads to suit the stuffing-box threaded opening in the 
pump center casting, while the upper end of the guide 
is threaded with twelve threads to the inch for the feed 
nut. The facing cutter, which is made of tool steel with 
28 cutting teeth, is fed into the work by the hexagon nut. 
Slots for a 3 в-іп. by %4-in. by 34-in. spanner are milled 
in the facing cutter. 


Maximum Profits from 
Serapping Equipment 


URING the past few years, the railroads of the 

United States have dismantled and sold as scrap 
thousands of locomotives and tens of thousands oí 
freight cars. During the coming years, particularly 
with a return to normal traffic volume, they will scrap 
other thousands of units of equipment which, due to 
age and design, do not fit into modern transportation. 

The disposal of these locomotives and cars in the 
most advantageous way presents a problem to the rail- 
road management. When a number of units of equip- 
ment are to be disposed of, the choice of three procedures 
is presented. The equipment can be sold on its wheels 
to the scrap dealer; it may be dismantled by the railroad 
and the materials reduced to convenient loading size; 
or all of the materials contained may be cut to charging 
box size and sorted to grades, as required by the ulti- 
mate consumer, the steel mill. 

If the first option is selected, it is obvious that the 
amount received for the equipment will represent a 
price per ton which will permit the buyer to pay the 
cost of dismantling, cutting to charging box size, sorting 
to grade and provide a profit to him over all expense in- 
volved in performing these operations. 

If the second plan is followed, the railroad derives 
some additional revenue from the transaction through 
securing a higher price per ton for the materials in- 
volved, such added revenue being more than sufficient 
to cover the cost of dismantling the equipment and han- 
dling the scrap. Additionally, under this plan, the rail- 
road is ordinarily able to save a number of parts which 
may be put to further use and which, under the first 
plan, would be sold at scrap prices and must either 
be repurchased at a substantial increase in price or lost. 

When the third option is adopted, the railroad itself, 
under a carefully-planned procedure, dismantles the 
equipment, cuts the scrap to charging box size and sorts 
to classification. In this case, it secures from the sale 
of the scrap the highest market price and saves for 
itself all of the profit incident to the necessary opera- 
tions of dismantling, cutting and handling. 

While many of the railroads in years past have fol- 
lowed the practice of cutting all of their scrap to charg- 
ing box size, profiting substantially thereby, many roads 
still sell their equipment on wheels or merely dismantle 
to loading size and also dispose of the miscellaneous 
scrap which accumulates on the same basis. Such roads 
are obviously overlooking an opportunity to increase 
their earnings by no small amount through taking advan- 
tage of the differential which always exists between the 
price of miscellaneous scrap materials and the price of 
the same materials when properly cut and graded. 

A recent study on one of the railroads indicates just 
how much may be realized by cutting locomotives to 
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steel mill classification instead of selling them on wheels 
or disposing of the material in loading size. The follow- 
ing figures show the results of a carefully-conducted 
test designed to determine the most profitable method 
of handling a locomotive scrapping program: 


Profit Resulting from Cutting 100-Ton Locomotive and 
Tender to Charging Box Size 


Net profit 

Cost of pre- Net price to to railroad 

Selling price paring scrap railroads on 100-ton 

per g.t. per g.t. per g.t. locomotive 
On wheels ........... $7.28 Ф... $7.28 S ОРЕ 
Loading size ......... 9.22 1.33 7.89 61.00 
Charging box size .... 11.63 2.43 9.20 192.00 


Due to constant fluctuations of the scrap market and 
to the variations obtaining in different sections of the 
country, the figures given would, of course, apply only 


Typical example of an obsolete steam locomotive being 
cut up by the oxy-acetylene method in such a 
way that the railroad can realize 
maximum returns from the scrap 


at a particular time and in a particular locality. How- 
ever, while the scrap market varies from day to day 
and from place to place, the differential between cut 
and uncut scrap remains fairly constant and, while the 
profit in dollars would vary from time to time and from 
road to road, the percentage of profit secured by re- 
ducing scrap to charging box size remains constant. 

The expense involved in cutting, sorting and handling 
the scrap will, of course, depend largely upon the facili- 
ties available. Very few railroads, however, are not 
fully equipped to take care of this work in an economical 
manner. All that is required is shop or yard room 
where the equipment can be dismantled without inter- 
fering with other operations ; oxy-acetylene cutting equip- 
ment for performing the dismantling operations in a 
minimum time and at the lowest possible cost and for 
cutting the parts to proper size; a locomotive crane for 
loading the materials and, if available, a large shear for 
reducing the light sheets such as are contained in the 
tank to charging box size. 

The locomotive to be dismantled should be laid out 
for the cutters in such a way as to require the minimum 
amount of cutting to reduce all parts to the desired 
dimensions. The best procedure after stripping pipes 
and appurtenances is to start the oxy-acetylene cutters 
on top of the boiler. These men can then cut their 
way down toward the rails with the minimum amount 
of lost time and with the least possible handling of 
materials. Very little crane service is required during 
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the cutting operation when this procedure is followed. 
After the locomotive has been reduced to charging 
box material, the crane crew can classify the material 
as it is loaded, thereby avoiding any additional handling. 

This method of handling locomotive scrapping has 
been in use on some of the railroads for a number of 
years and its general adoption by all of the roads would 
bring profits to them of which they are at present in 
great need. 


Milling Cutters with 
Zee-Loek Faces 


HE Ingersoll Milling Machine Company, Rockford, 

HL, has designed a new type of inserted milling 
cutter having blades with a zee lock. The cutters are 
positively locked and doubly adjustable, principally in the 
direction of major wear. 

As shown in the close-up illustration, the Ingersoll 
zee lock cutter blade is securely retained in the cutter 
housing by a zee shaped wedge, which hooks over the 
front of the cutter body and the back of the blade. It is 
impossible for the blade to shift backwards or inwards 
away from the cut. The back hook of the wedge is on 
a slant so that when the cutter blade is reinserted and 
moved out a serration it also moves forward a slight 
amount, thus compensating for the slight amount of face 
wear. 'The main adjustment, however. is outwardly or 
radially as a cutter always wears most in the direction 
of feed. No additional parts are required for resetting 
—the blade adjusts itself automatically in the proper 
proportional directions of wear. The wedge is the lock- 
ing member and is not disturbed by the thrust of the cut 
as this is absorbed by the serrations. The serrations 
further increase the area of contact for locking. 

This arrangement may be applied to many kinds of 
cutting tools. Medium duty cutters, using a blade 34 in. 
thick with a blade spacing of about 1 in., are used for 
medium duty or finishing operations; heavy duty cut- 
ters with a blade spacing of 1% in. to 134 in. using 
blades 26 in. thick, for general purpose cutter, and for 
the heaviest milling operations an extra heavy duty cut- 
ter, with blades 34 in. thick, spaced about 3 in. apart. 
Cutter bodies are made either with the National Stand- 
ard planer or flange nose drive, or to fit any special 
machine. 

The cutter housings are of forged and heat-treated 
chrome molybdenum alloy steel while the milling blades 
are made of special steels to meet varying requirements. 


Close-up view of Ingersoll milling cutter with 
zee-lock blades 
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NEWS 


Patterson Urges Elimination- 
of Arch-Bar Trucks 


A SUGGESTION that further consideration 
be given to the use of arch-bar trucks and 
that measures be taken to eliminate them 
from service at the earliest possible date is 
included in a report by W. J. Patterson, 
director of the Bureau of Safety of the 
Interstate Commerce Commission, on the 
derailment of a freight train on the Mis- 
souri Pacific on February 25, caused by 
the failure of an arch-bar truck. Mr. Pat- 
terson suggested that consideration be 
given to the desirability of materially re- 
ducing the load limits of cars equipped 
with arch-bar trucks until the equipment 
can be eliminated. 

According to the figures of the Mechan- 
ical Division, issued in March, 1935, of a 
total of 2,121,505 interchange freight cars 
owned or controlled by the railroads as of 
January 1, 1935, there were 672,597 
equipped with arch-bar trucks, or 31.7 per 
cent. These, according to the latest ruling 
of the Division, will not be accepted in in- 
terchange after January 1, 1938. 
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Two MAN-EATING LIONS, DELAY 
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‘will be used for the side bays. 
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Northern Pacific To Rebuild Car 
Shed at South Tacoma 


Tue Northern Pacific has undertaken 
the reconstruction of a freight car-repair 
shed at South Tacoma, Wash., which was 
destroyed by fire in November, 1934. The 
new shed, which will be of the open-type 
and of timber construction, will cover four 
tracks and will be 106 ft. wide by 732 ft. 
long. The center bay, containing two 
tracks, will be 44 ft. wide, while the out- 
side bays, containing one track each, will 
be 31 ft. wide in each case. The center 
bay, which is to have a ridge skylight 10 
ft. wide and 697 ft. long, will be equipped 
for a distance of 374 ft. with two sets of 
steel I-beam runways suspended from the 
bottom chords of the roof trusses, each 
runway to be equipped with three 3-ton, 
single I-beam, underhung, hand-operated 
cranes with trolleys. The center bay will 
have a concrete floor, while packed cinders 
rolled with emulsified asphalt or road oil 
The con- 
struction work will be carried out by com- 
pany forces. 
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Two-Car Articulated Stream- 
lined Units To Tour Country 


BEGINNING next autumn two two-car, 
articulated, streamlined passenger units of 
the type illustrated will be operated by the 
Pullman Company on the rear of trains 
of standard equipment to demonstrate 
high-speed, light-weight equipment. These 
two units, which will be moved over the 
country from one road to another and 
which will enable railroad men to study 
streamlined equipment in regular service, 
are now under construction in the shops 
of the Pullman-Standard Car Manufac- 
turing Company, Chicago. The structural 
frame and outside plates of the cars will 
be light-weight steel alloy, and the inter- 
ior finish and fittings will be of alumi- 
num. The construction will be similar to 
that which has been adopted for the new 
Illinois Central Chicago-St. Louis train 
now being built at the Pullman works. 
The width of these units will be Pullman 
standard—that is, 9 ft. 1 in. inside—while 
the length will be 64 ft. between truck 
centers. This does not include the over- 
hang at each end, which in the case of the 
lounge rear of the second car amounts to 
11 ft. 7 in. The cars will be articulated 
and will have one truck under the adjoin- 
ing ends of the two car bodies, or three 
trucks in all. 

The head car of the unit will be of the 
"Duplex" type, containing 15 single bed- 
rooms, 8 of which are "upstairs" and the 
remainder on the floor level, or “down- 
stairs." These will be of regular bed- 
room type, the transverse bed forming a 
sofa by day. Each room will have indi- 
vidual lighting, heating and toilet facilities. 
The cars will be air-conditioned, the latter 
comfort being an adaptation of the Pull- 
man-Standard system. The head section 
will have a vestibule to co-ordinate with 
that on the rear of the standard sleeper 
to which it will be attached. 

The rear section will contain rooms, a 
buffet and a lounge, the latter extending 
to the rounded end, first introduced in the 
Pullman-built Union Pacific streamline 
trains. The forward half of the car will 
accommodate four double bedrooms, one 
of which will have longitudinal beds, a 
lower and upper. The buffet will serve 
light refreshments, having about the same 
capacity as that in the "George M. Pull- 
man." The lounge forming the remainder 
of the car—practically one-half—will seat 
26 persons. 

The lighting of both cars will be both 
direct and indirect. The furniture will 
be designed for comfort and harmony with 
the decorative treatment of car interiors. 


U. P. Renovating Passenger Cars 


THE Union Pacific is air-conditioning 
40 coaches and chair cars for main-line 
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passenger service as part of its program 
for improving passenger service. The 
cars will be completely renovated and re- 
decorated, and the seats will be uphol- 
stered. A porter will be assigned to each 
to give coach and chair-car passengers the 
same character of attention provided in 
other cars. The new porters will have 
uniforms of blue and gray. 


New Course at N. Y. U. on Princi- 
ples of Train Streamlining 


À NEW course on the basic aerodynamic 
and dynamic principles of streamline 
trains and other high-speed railroad 
equipment will be inaugurated this fall at 
the Daniel Guggenheim School of Aero- 
nautics in the College of Engineering at 
New York University. The course will 
be in the charge of Professor Alexander 
Klemin, director of the school, who ex- 
plained in his announcement that it will be 


New Equipment 


Car ORDERS 


Purchaser No. of cars Type of car Builder 
mtorg Trading Corp........ 5.000 sets Wheels and aales Bethlehem Steel Co. and 
for freight cars United States Steel Corp. 
C; 500: 50-ton composite gondolas Company shops 
Zrie 55 40-ton milk-car bodies . Greenville Steel Car Co. 
Fisher Body Corp... 100 50-ton box Merchants Despatch 
New York Rapid Tra Я 25 5-section articulated Pullman-Standard Car Mfg. 
(Bo MUTO e. еса -a train units Co. (15) St. Louis Car Co. 
(10) 
Car INQUIRIES 
Board of Transportation, City 
of New Үогк.............. 5008 Steel pass, — — —— kun pecus 
208 Trucks Woo. соем 
Key System, Ltd............ 40* 2-car articulated units —  .............. 
14 single-body car units — .............. 
Locomotive ORDERS 
Road No. of locos. Type of loco. Builder 
Belt Ry. of Chicago.......... 2 100-ton Diesel-elec.® American Loco. Co. 
Nat'l Ry. Мехісо............ 5 4-8-0 : Baldwin Locomotive Works 
U. S. Navy Dept. (Bureau 300-hp. Diesel elec. 3 р 
Supplies апа Accounts).... 2 switcher* American Loco. Co. 


LOCOMOTIVE INQUIRIES 


Tientsin-Pukow® 


2-8-2 or 2-8-4 
1 Work to begin in June at the Galesburg (Ill.) shops. 


Cor-Ten steel will be used in the bolsters, 


cross bearers, center sills and cover plates, while one end of each of 50 cars will be constructed of the 


same material. 


This road is also contemplating the construction of 250 hopper cars in its own shops. 


2 The Transit Commission has been asked to approve these orders. 


з Bids open until 11:30 A.M. D.S.T. May 28 


* These are in addition to the inquiry for 10 to 25 2-car units reported in the January issue. 


* McIntosh & Seymour engines. 


6 Heng-Ju Kao is director of the Tientsin, China, office and Wei Ch'iu is the chief commissioner. 


Progress in Air-Conditioning Programs 


No. 

Road of Cars Type of car 
Baltimore & Ohio... 1348 — s eee ess 
Pennsylvania ....... 34 sets 500-amp.-hr. batteries? 
RES & Pia aston 3 sets Air-conditioning equip.* 
Southern: «..5- s 5.068 150* Pullman, sleepers 

25* Diners 


Type of system Builder 


Gould Storage Battery Corp. 
Pullman-Std. Car Mfg. Co. 
Pullman Co. 

Safety Car Htg. & Ltg. Co. 


Steam eject 


1 These additional air-conditioned cars—which will bring the total number of air-conditioned cars 


in B. & O 
operate practicall 
B. O. and 


Pullman cars involved is to be of 


. service to 401, including 31 on its subsidiary, the Alton—will enable the company to 
all its long-distance trains thus equipped throughout. The installation on both 
B. & O. standar 


for air-conditioning equipment, 


to be manufactured by the York Ice Machinery Corporation, York, Pa., Fairbanks, Morse & Company, 


Chicago, and others, and is being installed by 


the railroad's forces at its shops at Mount 


lare, 


Baltimore, Md.; Washington, Ind., and Bloomington, lll. 
?To be used in connection with the Pennsylvania’s present air-conditioning program. 
з То be installed in coaches іп R. Е. & P. shops. 
* To be ready for service June 1. The diners are being equipped in the Southern's own shops. 


one of a group of courses that will lead 
to the degree of Master of Science in 
Aeronautical Engineering. In giving the 
reasons for the inauguration of the course, 
Professor Klemin referred to the fact that 
a number of graduates from the aeronau- 
tical school have found employment as 
specialists in the design and construction 
of high-speed trains and locomotives. 

Professor Klemin has developed special 
wind-tunnel equipment for testing air re- 
sistance of high-speed locomotives, auto- 
mobiles and other vehicles which run on 
the ground, and the laboratory work in 
the new course will center around this 
equipment. He explained that the Gug- 
genkeim School, with models supplied by 
the American Car & Foundry Company, 
the American Locomotive Company and 
the Union Pacific, has probably "done as 
much work on the aerodynamics of trains 
and locomotives as has been done in any 
laboratory in the world." He further said 
that there has been developed in the school 
special equipment whereby "for the first 
time models 22 ít. in length have been 
tested, and we have developed an entirely 
new form of apparatus for the wind-tun- 
nel testing of trains and automobiles." 

Professor Klemin said that the new 
course will run through the whole school 
year and will be followed by problems and 
experiments in the aerodynamic labora- 
tory. The actual instruction will be given 
hy specialists in railroad work under Pro- 
fessor Klemin's direction. 
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Twin Zephyrs Now in Service be- 
tween Chicago and Twin Cities 


Tue Twin Zephyrs of the Chicago, Bur- 
lington & Quincy are now operating in 
regular service between Chicago and St. 
Paul, Minn, оп a schedule of 6% hr., or 
390 min. for the 431 miles—at an average 


speed of 66.3 m.p.h. and a top speed of 
about 90 m.p.h. 

On March 23, before being placed in 
regular service, the first of these three-car, 
articulated trains, No. 9901, carrying 88 
passengers, left the plant of the Edward 
G. Budd Manufacturing Company at North 
Philadelphia, Pa., for a trip over the Sea- 
board Air Line to points in Florida. On 
this run of 2,861.3 miles, $43.72 worth of 
fuel oil was consumed. 

On April 6, this same train set a rec- 
ord by covering the 431 miles between 
Chicago and St. Paul in 5 hr. 33 min., or 
at an average speed of 77.7 m.p.h. The 
occasion was a trial run with railway of- 
ficers on board to test the train and track 


' prior to the inauguration of regular serv- 


ice. The train left Chicago at 8:10 a. m. 
and arrived at St. Paul at 1:43 p. m. At 
one time during the run, the train reached 
a speed of 104 m.p.h. The fuel perform- 
ance was 2.6 miles per gal. of fuel oil 


Twin Zephyrs of the Chicago, Burlington & Quincy 
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burned in the Diesel engine, and the lu- 
bricating oil consumption was 2 gal. for 
the round trip. The return run was com- 
pleted at 8:12 p. m. on the same day. 

Except for changes in certain important 
details, such as the floor plans, insulation, 
heating arrangement, air-brake equipment, 
etc., the Twin Zephyrs, No. 9901 and 9902, 
are replicas of the first Zephyr No. 9900, 
described in the May, 1934, issue of the 
Railway Mechanical Engineer. The trains, 
built by the Edward G. Budd Manufactur- 
ing Company, Philadelphia, Pa., embody 
the familiar Budd Shotweld stainless steel 
construction, and are driven by Winton 
660-hp., two-cycle, 8-in. by 10-in., eight- 
in-line Diesel engines, furnished by the 
Electro-Motive Corporation, the new га11- • 
road division of General Motors. 

Each of the Twin Zephyrs, designed for 
high-speed, day travel only, consists of 
three articulated body sections, carried on 
four 4-wheel roller-bearing trucks. The 
train is 197 ft. long, weighs 225,000 Ib. 
ready for service, and has a seating ca- 
pacity for 88 passengers. The principal 
difference between it and the first three- 
car train of this type built is the elimina- 
tion of a 31%4-ft. mail compartment, not 
required on the St. Paul run, and the 
utilization of this space for baggage and 
express, also providing room for a more 
commodious kitchen, pantry and lunch 
counter and additional seating space to 
accommodate 16 more passengers than was 
possible in the first train. 

Interior decorations have been carried 
out with the same luxuriousness of ap- 
pointment as on the original Zephyr. The 
color scheme is characterized by the use 
of plain but distinctive pastel shades of 
green, blue and grey, blending harmoni- 
ously with the drapery, upholstery and 
carpets, relieved only by continuous bands 
of stainless steel moldings above and be- 
low the windows. Reflected light from 
tubular ducts in the ceiling provides dif- 
fused illumination of suitable intensity at 
eye level. 


The three passenger compartments are 
completely air-conditioned by General 
Electric mechanical equipment. The com- 
pressor and condenser units are housed 
beneath the floor of two cars, while the 
evaporators and the distributing fans are 
built into the roof above the vestibules. 

Steam heat of the Vapor type is pro- 
vided by an oil-fired Peter Smith boiler 
with an evaporative capacity of 500 Ib. 
per hr. 

The trains are equipped with Westing- 
house air brakes which have been devel- 
oped for use with high-speed, articulated 
train units and are adaptable to any length 
of multi-unit train. This is an electro- 
pneumatic brake with a straight-air brake 
available in case of electric failure, or 
failure of the straight-air service brake. 
The electric feature—not provided on the 
first Zephyr—gives simultaneous brake 
application on each of the four trucks an 
appreciable interval of time (fraction of 
a second) sooner than was possible on the 
first train. The brake operation is initi- 
ated from the brake valve in the usual 
manner, the valve being self-lapping and 
thus assuring rapid sensitivity of brake 
application and release. 
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Supply Trade Notes 


WiLLIAM M. Hacer has been elected a 
vice-president of the American Car & 
Foundry Company, New York, and How- 
ard C. Wick has been appointed assistant 
to the president, continuing also as secre- 
tary of the company. 


THoMas Prosser & Son, New York, 
importers апі distributors of Widia 
Cemented Carbides, has opened a new of- 
fice at 7310 Woodward avenue, Detroit, 
Mich. E. R. S. Reeder is district man- 
ager, in charge of the new office. 


Joun R. Tuman, for a number of 
years head of the tool engineering of the 
Bullard Company, Bridgeport, Conn., has 
been appointed assistant to Dudley B. Bul- 
lard, vice-president in charge of engineer- 
ing. In his new capacity of chief execu- 
tive engineer Mr. Tillman has the super- 
vision of all departments of engineering. 


Е. W. SurLNAN has been appointed 
general manager of the Railroad Division 
of the Socony-Vacuum Oil Company, 
New York; R. R. Vinnedge remains as 
manager of eastern railroad sales, with 
headquarters at New York, and C. E. 
Manierre, recently appointed, heads the 
western organization operating out of Chi- 
cago. Mr. Sullivan was graduated from 
Lafayette College in 1908 and subse- 
quently was awarded an M.A. degree by 
Columbia University. He started work 
with the Vacuum Oil Company 18 years 
ago and for 15 years handled the indirect 
markets. Mr. Sullivan made a study of 


F. W. Sullivan 


railroad requirements from a lubrication 
standpoint, and has a wide experience as 
an executive in the Socony-Vacuum ad- 
vertising and marketing departments. 


R. A. GREENE has been appointed act- 
ing manager of the railroad sales depart- 
ment of the Standard Oil Company of 
New Jersey, New York, succeeding the 
late William F. Walsh. Mr. Greene, for- 
merly with the Chicago & Alton and the 
Galena Signal Oil Company, has been 
associated with the Standard Oil Com- 
pany of New Jersey for the past nine 
years, assisting Mr. Walsh. 


ee ки EB m | 


Hynes Sparks has been appointed man- 
ager of eastern sales of the Symington 
Company and the Gould Coupler Com- 
pany, with headquarters at New York. 
Mr. Sparks was for a number of years 
assistant vice-president of both these com- 
panies at New York. 


Wa ter E. BARNES, assistant to general 
manager of sales of the Lukens Steel Com- 
pany, Coatsville, Pa., has been appointed 
assistant to vice-president in charge of 
sales. Mr. Barnes joined the Lukens or- 


Walter E. Barnes 


ganization in 1910. After spending six 
years in the mills he later served in the 
order and sales departments. 


THE WorTHINGTON Pump & MACHIN- 
ERY ConmPoRATION, Harrison, №. J., has 
created an Eastern Oil Power division 
which will cover its Diesel and gas engine 
lines in the Eastern district, under the field 
management of Ray 1. Howes, with 
headquarters at 2 Park avenue, New York. 


H. H. Hate of the H. H. Hale Com- 
pany, San Francisco, Cal., has been ap- 
pointed representative for the Pacific 
Coast region of the Graham-White San- 
der Corporation, Roanoke, Va. Mr. Hale 
was formerly master mechanic of the 
Southern Pacific and later superintendent 
of motive power of the Cincinnati, Ham- 
ilton & Dayton, now part of the Balti- 
more & Ohio. Among other supply lines, 
Mr. Hale represents the Galena Signal 
Oil Company on the Pacific Coast. 

Jonn ConNisH, sales engineer of The 
Miller Company, Meriden, Conn., is now 
located in the Philadelphia, Pa., office of 
the Electric Service Supplies Company. 
This is a further step in the co-operative 
arrangement of these two companies which 
brings together their knowledge and ex- 
perience in the field of transportation 
lighting, and their new designs of light- 
ing equipment for trains, cars and buses. 

C. B. AnMsTRONG has been appointed 
railroad sales manager, Central division of 
the Air Reduction Sales Company, with 
office at Chicago, succeeding B. N. Law, 
deceased. Mr. Armstrong has been as- 
sociated with the company since October 

(Continued on next left-hand page) 


Railway Mechanical Engineer 
MAY, 1935 


May, 1935 RAILWAY 


INTO THE BACK SHOP 
FOR MAJOR 


REPAIRS 


MECHANICAL ENGINEER 


Une MODERN MATERIALS 
jor Crater Berrmanency 


When this locomotive was built 
freight trains moved at 20 miles 
per hour. Now they speed along 
at 40 and more. » » » The materials 
that were good enough originally 
are inadequate to meet the changed 
operating conditions. » » » Using 
the same materials for equipment 
repair year after year is to ignore 
the progress of modern metallurgy 
in the development of stronger, 
lighter, more corrosion resistant 
alloy steels and irons. » » » These 
new materials will last longer and 
reduce future repair costs, » » » 


Republic Steel 


CENTRAL ALLOY 
GENERAL OFFICES: 


DIVISION, 
YOUNGSTOWN, 


Agathon Alloy Staybolts have 
greater strength and fatigue resie- 
tance. Agathon engine bolt steel 
won't stretch and let slack accu- 
mulate. » » » In the firebox, alloy 
sheets are reducing fire-cracking. 
Pins, axles and rods of alloy steels 
reduce weight and give greater 
life. Toncan Iron sheets and pipe 
combat rust and corrosion success- 
fully. » » » When locomotives 
come in for repair, use modern 
materials and send them out 
again ready to meet modern 
operating conditions. » » » 


=» 


CORPORATION 


MASSILLON, OHIO 


OHIO 


LOCOMOTIVE 
JACKET 
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l, 1920, having first been employed in its 
sales department at Pittsburgh, Pa. In 
the spring of 1925, he was transferred to 
the general offices of the company at New 
York, where he was soon appointed general 
sales manager of one of its affiliated com- 
panies, which position he was holding at 
the time of his recent appointment to the 
railroad sales department at Chicago. 


A. J. O'Leary has been appointed as- 
sistant to general manager of sales of the 
Lukens Steel Company, Coatesville, Pa. 
Prior to joining the Lukens organization 
in 1916, he was with the Pennsylvania 
Railroad and Alan Wood Steel Company. 


THe Jones & LAUGHLIN STEEL Cor- 
PORATION, Pittsburgh, Pa., elected three 
new directors at its annual meeting; one 
to fill a vacancy, and two to occupy ad- 
ditional directorships created by action of 
the stockholders. The new members of 
the board are: Dwight Clark, treasurer 
of the Phillips Properties, Inc.; William 
B. Todd, who was elected vice-president in 
charge of sales as well as a director, and 
who has been general manager of sales of 
the corporation since 1931; F. E. Fieger, 
who since 1929 has been general manager, 
was made a director, a member of the 
executive committee, and vice-president in 
charge of manufacturing operations. 

Mr. Todd, vice-president in charge of 


sales, had previously served with the 
William B. Todd 
Union Drawn Steel Company. He re- 


signed as vice-president of the latter in 
1922 to go with Jones & Laughlin as man- 
ager of its cold finished sales division. In 
1930 he was appointed assistant general 
manager of sales and since 1931 had been 
general manager of sales of the corpora- 
tion. 


Obituary 


Jon Hirt WnurrrNG, chairman of the 
board of the Whiting Corporation, Har- 
vey, Ill., died on April 6 at the age of 84. 


СЕОЕСЕ Nise, special representative of 
the Inland Steel Company, died suddenly 
on April 3. 
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W. H. SNEDAKER, vice-president of the 
Griffin Wheel Company, Chicago, with 
headquarters at San Francisco, Cal., died 
in that city on April 19 of a complica- 
tion of ailments. 


Epwarp Morton MclrvaiN, who was 
for many years in the iron and steel busi- 
ness and formerly from 1901 to 1906 presi- 
dent and a director of the Bethlehem Steel 
Company, died on April 18 at his home in 
New York at the age of 72. 


DANIEL J. WHALEN, general manager 
of the Canton plant of the Pullman- 
Standard Car Manufacturing Company, 
died on April 18 at the age of 56. Mr. 
Whalen had been in the car-building in- 
dustry for 40 years, having served for a 
number of years at the Milton (Pa.) tank 
car plant of the American Car & Foundry 
Company, then with the Pressed Steel Car 
Company at Pittsburgh, Pa. He then 
went to the Canton Car Company, serv- 
ing as general manager and later as gen- 


Personal 


eral manager of the same plant, with its 
successors, the  Pullman-Standard Саг 
Manufacturing Company. 


Joun A. Tatty, special engineer of the 
Franklin Railway Supply Company, Inc. 
died at his home in Buffalo, №. Y., on 
April 19. Mr. Talty spent his early boy- 
hood on a farm, starting his railroad work 
as a waterboy on the Erie. In 1873 he 
became a freight brakeman on that road 
and served successively as fireman and en- 
gineman. Не then became an instructor 
on the air brake for the Westinghouse 
Company, in charge of its instruction car, 
and later was employed in a similar posi- 
tion with the International Correspondence 
Schools. From 1900 to 1910 he was presi- 
dent of the Traveling Engineers' Associ- 
ation. In 1910 he became assistant super- 
visor of equipment for the Public Service 
Corporation of New York, later becoming 
assistant superintendent. Mr. Talty be- 
came special engineer of the Franklin 
Railway Supply Company in 1921. 


Mention 


General 

GENERAL. W. W. ATTERBURY, president 
of the Pennsylvania since October 1, 1925, 
has resigned and M. W. Clement, for- 
merly vice-president, and acting president 
since last July, has been elected to suc- 
ceed him. The announcement came on 
April 22 after an organization meeting of 
the board of directors at which General 
Atterbury, who has been in poor health 
for some time, announced his desire to 
anticipate his retirement under the P.R.R. 
age rule. He will be 70 years old on 
January 31, 1936, and would automatically 
retire at that time. Mr. Clement, who 
will be 54 next December, is one of the 
youngest presidents the Pennsylvania has 
ever had. 

General Atterbury has been associated 
with the Pennsylvania for nearly 49 years 
and was one of the few railroad presidents 


Gen. 


W. W. Atterbury 


of this country who came up through the 
mechanical department. 

William Wallace Atterbury was born at 
New Albany, Ind. on January 31, 1866, 
and spent his boyhood in Detroit, Mich. 


He was graduated from Yale University 
in 1886 with the degree of Bachelor of 
Philosophy. He entered the service of 
the Pennsylvania Railroad on October 11 
of the same year as an apprentice in the 
Altoona shops. From 1889 to 1892 he 
served as assistant road foreman of en- 
gines on various divisions of the Pennsyl- 
vania and the Philadelphia, Baltimore & 
Washington. In 1892 he was promoted to 
assistant engineer of motive power in the 
Pennsylvania Company, Northwest Sys- 
tem. From 1893 to October 26, 1896, he 
was master mechanic at Fort Wayne, Ind. 
On the latter date, he was promoted to 
superintendent of motive power with head- 
quarters at Altoona, and on October 1, 
1901, was advanced to the position of gen- 
eral superintendent of motive power of the 
Lines East of Pittsburgh and Erie. 

General Atterbury’s affiliation with the 
transportation department dates back to 
January 1, 1903, when he was appointed 
general manager of the Lines East of 
Pittsburgh and Erie. On March 24, 1909, 
he was elected fifth vice-president іп 
charge of transportation and on March 3, 
1911, upon a change in the organization, 
was elected fourth vice-president and a 
director. The practice of designating the 
several vice-presidents by number was 
changed on May 8, 1912, at which time 
Mr. Atterbury was elected vice-president 
in charge of operation, his jurisdiction still 
covering at that time the lines East of 
Pittsburgh. From May 17, 1916, to June, 
1919, he was also president of the Amer- 
ican Railway Association. 

Recognition of Mr. Atterbury’s ability 
as a transportation officer was particularly 
signalized by his being requested by Secre- 
tary of War Newton D. Baker, shortly 
after war was declared against Germany, 
to go to France and assume charge, as 
director-general of transportation of the 
American Expeditionary Forces, of the de- 
tails of organization of the American rail- 

(Continued on next left-hand page) 
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HAS YOUR CAR 
EVER BEEN MIRED s 


FRANKLIN RAILWAY SuPPLY COMPANY, ÎNC. 


If it has, you know the excessive, wear and tear, the abuse imposed 


in getting on hard ground again. 

It’s the same way with the locomotive starting too much train— 
the drivers spin, the slack is bunched, sometimes again and again, 
before the train gets rolling. | 

The Booster changes all this. It provides the extra traction required 
to get the train started smoothly. It avoids spinning drivers, the 
yank and crash between couplers, the destructive abuse to locomo- 
tive and cars. 

By capitalizing idle weight and spare steam with The Locomotive 
Booster you have one of the most effective factors you can get 
for reducing maintenance of 
rolling equipment. And, you 
are then always assured of 


enough locomotive for any 


tight place. 


When maintenance is required a replacement part assumes importance equal to that of the device itself 
and should be purchased with equal care. Use only genuine Franklin repair parts in Franklin equipment. 
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way transportation facilities in France. He 
sailed for Europe in August, 1917. On 
October 5, 1917, he was commissioned a 
brigadier-general and his appointment as 
such was confirmed by Congress three days 
later. General Atterbury returned to the 
United States on May 31, 1919, after hav- 
ing set up a record of performance for 
which American railway men have never 
been called upon to make any apologies. 
He was made the recipient of the distin- 
guished service medal of the United States, 
was made a commander of the Legion of 
Honor by France, a companion of the Most 
Honorable Order of the Bath by Great 
Britain, and a commander of the Order 
of the Crown by Belgium. 

Upon the termination of federal control, 
General Atterbury resumed his duties as 
vice-president in charge of operation of the 
Pennsylvania, but this time having juris- 
diction over the entire system as a result 
of the creation of the new plan of organ- 
ization into regions. He continued in this 
capacity until November 15, 1924, when he 
was elected vice-president of the corpora- 
tion without designation, so that he might 
act in a more general executive capacity, 
aiding the president in his administrative 
duties and acting for the president in his 
absence. On October 1, 1925, he was elected 
president to succeed Samuel Rea. 

General Atterbury is an honorary mem- 
ber of the American Society of Mechanical 
Engineers, a member of the American 
Academy of Political and Social Science 
and the American Philosophical Society. 
He has been awarded honorary LL.D. de- 
grees by the University of Pennsylvania 
(1919), Yale University (1926) and Villa 
Nova (1927). 


Е. J. Jumper, inspection engineer on 
the Union Pacific, has been appointed to 
the newly-created position of assistant gen- 
eral mechanical engineer, with head- 
quarters at Omaha, Neb. 


Furrow Lyon DonsoN has been ap- 
pointed general fuel manager of the 
Pennsylvania at Philadelphia, Pa. Mr. 
Dobson was born at Greensburg, Pa., on 
October 19, 1887. He attended public 
schools in Greensburg and Wilkinsburg, 
Pa., and was graduated from Purdue Uni- 
versity with the degree of B.S. in M.E. 
in 1908. He entered railway service with 
the Pennsylvania as laborer, serving in 
this capacity during the summers of 1901 
and 1902. From 1903 to 1908 he served 
in various capacities, being furloughed 
during school terms. From 1908 to 1910 
he served as a special apprentice at the 
Altoona, Pa., shops and from 1910 to 1913 
as inspector of the Philadelphia Terminal 
and Buffalo divisions. In November, 1913, 
he was appointed assistant master mechanic 
at Jersey City; in 1915, general foreman 
at Buffalo, N. Y., and in 1916, assistant 
engineer, motive power, at Williamsport, 
Pa., serving in a similar capacity at Al- 
toona in 1917. From 1918 to 1927, Mr. 
Dobson served successively as master 
mechanic of the Williamsport division and 
of the New York division. In January, 
1927, he was appointed assistant superin- 
tendent of the New York division at 
Jersey City, N. J.; in March, 1927, super- 
intendent of the Schuylkill division at 


216 


Reading, Pa.; in June, 1929, acting divi- 
sion superintendent at Pittsburgh, Pa., and 
in November of the same year he was ap- 
pointed division superintendent there. In 


F. L. Dobson 


July, 1933, he was appointed general super- 
intendent of the Lake division at Cleveland, 
Ohio, the position he held until his recent 
appointment. 


Master Mechanics and 
Road Foremen 
H. M. ALLAN, master mechanic of the 
Canadian Pacific at Vancouver, B. C., has 
been transferred to the Alberta district, 
with headquarters at Calgary, Alta, to 


-succeed M. J. Scott, who has retired. 


Harry B. FEATHER, general engine- 
house foreman of the Louisville & Nash- 
ville, has been appointed master mechanic, 
with headquarters at Corbin, Ky., succeed- 
ing the late Fred W. Oakley. Mr. Feather 
was born on January 12, 1898, at Corbin. 
He entered the service of the L. & N. on 
June 1, 1913, as a machinist apprentice, 
completing his apprenticeship at the South 
Louisville shops April 26, 1915. He was 
promoted to the position of machinist on 


H. B. Feather 


September 17, 1917; machinist leader, Cor- 
bin shops, October 16, 1917; gang foreman, 
July 1, 1918; assistant enginehouse fore- 
man, December 1, 1919; enginehouse fore- 
man, March 16, 1921; and general fore- 
man, November 1, 1921. His appointment 
as master mechanic on February 1 of this 
year placed him in the position held by his 


father, Н. Feather, Sr., from 1912 until 
his death in May, 1929. 


Shop and Enginehouse 

ALEXANDER B. CoLviLLE, who has been 
appointed superintendent of shops of the 
Great Northern at Hillyard, Wash., was 
born in Scotland on December 22, 1883. 
On October 25, 1898, he entered the shops 
of the Great Northern at Hillyard as a 
boilermaker apprentice. From October 25, 
1899, until October 25, 1903, he served as 
a machinist apprentice, on the latter date 
becoming a machinist. He was gang fore- 
man and machine foreman at Hillyard 
from June 10, 1907, to October 18, 1915. 
He then went to Portland, Oregon, as 
general foreman of terminals of the 
Spokane, Portland & Seattle, with which 
road the Great Northern is affiliated. He 
returned to Hillyard on October 1, 1917, 
as general foreman, and on March 1 of 
this year because superintendent of shops. 


WiLLIAM S. EvERLEv, who has been ap- 
pointed superintendent of shops of the 
Baltimore & Ohio at Mount Clare, Balti- 
more, Md., was born on December 5, 1875, 
at Baltimore. He was educated in the 
public schools of that city and completed 
an International Correspondence School 
course in locomotive апі mechanical 
engineering in 1900. He entered the ser- 
vice of the B. & O. on March 1, 1891, as 
a messenger; became an apprentice on 
March 1, 1892; a machinist on April 1, 
1896; gang leader, November 5, 1910; 
foreman No. 2 machine shop, May 1, 
1916; general foreman locomotive shops, 
April 1, 1918; assistant superintendent of 
shops, October 16, 1918, and superinten- 
dent of shops on March 1 of this year. 


Car Department 


D. M. Клүмохр, general foreman of the 
car department of the Union Pacific at 
Council Bluffs, Iowa, has been appointed 
general car inspector, with headquarters 
at Omaha, Neb. 


A. L. Looney, formerly general car in- 
spector of the Union Pacific at Omaha, 
Neb., has been appointed superintendent of 
the car department with the same head- 
quarters. 


Purchasing and Stores 


F. B. MarrHEWws has been appointed 
purchasing agent for the Minneapolis & 
St. Louis, with headquarters at Minneap- 
olis, succeeding E. C. Hoffman, resigned. 


Obituary 


Fren W. OAKLEY, master mechanic for 
the Louisville & Nashville, with head- 
quarters at Corbin, Ky., died on January 
25 at the age of 57. 


FREDERICK I. PLECHNER, who retired 
about a year ago as purchasing agent of 
the Great Northern at St. Paul, Minn, 
died in that city on March 22. 


Horace J. McQuape, a former purchas- 
ing agent of the Lehigh Valley, who re- 
tired in 1932, died on March 26 at his 
home in South Orange, N. J. 
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THERE IS NO LIMITATION 
TO STEAM LOCOMOTIVE PERFORMANCE 


ЖЫП 


eae ET 


The modern steam locomotive is capable of handling 


any train speeds or train loads. 


The limitation is usable speed consistent with safety 


under practical operating conditions. 


Steam locomotives alone have the inherent flexibility 
that permits motive power units suitable for light 
weight high speed trains or heavier units capable 
of handling at any speed required the heavier trains 


for through line passenger or freight service. 


LIMA LOCOMOTIVE WORKS, INCORPORATED 


LIMA OHIO 
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Railway Equipment 


Maintenanee* 


RANSPORTATION was responsible for the vast 

development of our natural resources and the rail- 
ways have made it possible for our people to enjoy the 
highest standard of living in the world. 

A modern efficient transportation system is necessary 
to preserve our present economic and social life and to 
form the foundation of our National Defense. 

Some idea of the magnitude of the equipment-main- 
tenance problem is indicated by a recent inventory of 
railway equipment, consisting of 51,000 locomotives, 
2.035,000 freight cars and 46,500 passenger-train cars, 
not including about 300,000 privately owned freight cars 
and 8,500 Pullman cars. 

This equipment is spread over 247,000 miles of rail- 
ways that include more than 427,000 miles of tracks. 


Cost of Railway Operation 


Reports of railway operations made to the Interstate 
Commerce Commission for the ten-year period, 1923 to 
1932, inclusive, indicate that total railway operating 
revenues averaged $5,584,000,000 per year; correspond- 
ing operating expenses were $4,167,000,000, or 74.63 
per cent of operating revenues. During this same period 
the maintenance of equipment expenses averaged ap- 
proximately $1,128,000,000 per year, or 27.06 per cent 
of the total cost of railway operation. 


Description and Value of Railroad Shops 


There are 403 locomotive repair shops, 3.271 engine- 
houses and 568 freight- and passenger-car repair shops. 
The exact number now in operation is not known. 

As of December 31, 1931, the book value, as new, of 
all shops and enginehouses was $678.700,000, and of 
shop machinery $320,500.000, making a total of $999,- 


* A paper to be presented at the American Society of Mechanical En- 
rineers. semi-annual meeting at Cincinnati, Ohio, June 19-21, 1935, at 
a joint session of the Railroad and Machine Shop Practice Divisions. 

The basic statistical data referred to in the text have been obtained from 
"Statistics of Railways in the United States" published by the Interstate 
Commerce Commission. Other valuable data have been obtained from 
reports issued by the Federal Co-ordinator of Transportation. 

Member of the A.S.M.E. 
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Ву L. D. Freeman? 


Economical maintenance of 
equipment, over long periods 
of time, can be attained only by 
adopting carefully designed 
equipment, providing adequate 
repair facilities and properly 
directing the personnel 


200,000, of which 67.9 per cent represented shops and 
enginehouses and 32.1 per cent represented shop ma- 
chinery. 

From June 30, 1914, to Decemiber 31, 1931, a period 
of 17.5 years, there was expended by all Class I rail- 
roads for additions and betterments $10,429,917,000 net, 
or an average of $595,995,000 per year, of which only 
$16,152,000, or 2.71 per cent, was expended for shops 
and enginehouses and $7,349,000, or 1.23 per cent, for 
shop machinery. А total of only 3.94 per cent of all 
addition-and-betterment money was expended for im- 
proving the facilities used to maintain equipment, the 
cost of such maintenance amounting to 27 per cent of 
all operating expenses. 

Based upon the values indicated and the rate of ex- 
penditures for the 17.5-year period, the replacement 
cycle for shops and enginehouses has been 42 years, and 
for shop machinery, 43.6 vears. 

Assuning a uniform rate of renewals over the above 
period, the average age of shops and enginehouses is 21 
vears and of shop machinery, 21.8 years. 

The accuracy of this statement is borne out by a re- 
cent survey of a large railroad shop in which the average 
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age of machine tools of known age was 19.68 years. 
(The age of only 74 per cent of the machine tools was 
known.) 

Locomotive Repair Shops 


With a few outstanding exceptions, where new shops 
were designed to take advantage of scientific principles 
of short, straight-line movements and mass production 
methods used by progressive manufacturers, in so far 
as they could be advantageously adapted to railroad 
repair work, repair shops are old, poorly equipped, in- 
efficiently arranged and totally inadequate properly to 
repair modern motive power. 

During the past 21 years, a period equal to the average 
age of all shops, the tractive force of locomotives has: 
increased 48 per cent. 


Enginehouses 


The situation with respect to enginehouses is worse 
than that of locomotive repair shops. The increase in 
the length of locomotives from about 50 ft. to 120 ft., 
lack of proper track space, drop-pit tables and other 
facilities, arranged in such a manner as to expedite 
movement of locomotives through terminals, have re- 
sulted in much delay and high cost of handling, which, 
in the final analysis, necessitates owning enough addi- 
tional locomotives to offset the time so lost. 


Car Shops 


Most of the freight-car repair work carried on by the 
railroads is done on “repair tracks" usually without 
shelter and lacking overhead cranes or other means for 
lifting cars and ү materials and parts. Such 
conditions naturally result in highly unsatisfactory per- 
formance, high cost and a great waste of car days. Fach 
car day lost costs its owner $1.00. 


Cause of Existing Shop Conditions 


The present situation with respect to railroad re- 

pair shops, in general is the result of conditions brought 
about by the consolidation, in some cases many years 
ago, of numerous small railroads, each having had re- 
pair facilities probably suitable for its then existing indi- 
vidual requirements and to accommodate its small light- 
capacity locomotives and cars. In many of these cases 
the management has either failed to recognize the im- 
portance of the function of maintenance of equipment 
or was financially unable to remedy the situation, with 
the result that it has continued to use repair facilities 
hopelessly outgrown by greatly increased size of equip- 
ment units. 
__ The natural result of using facilities unsuited, even 
if new, for repairs to equipment of sizes and weights 
not contemplated in the original design of the shops, 
has been excessive maintenance costs, which are now a 
matter of record. 


Cost of Equipment Maintenance 


The ledger value or original purchase price of all 
locomotives and cars is about $5,000,000,000. 

Fifty-one thousand four-hundred twenty-five locomo- 
tives on hand at a recent inventory had a ledger value, 
when new, of $1,717,697,850, while the cost of repairs 
Tan to I. C. C. Account 308 has averaged $400,- 

per year for the ten years ended December 


31, 1932. 

Once each 4.29 years the amount expended for loco- 
motive repairs was equal to the first cost of all the loco- 
motives. 


The average age of all locomotives is 20.7 years; 
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therefore, the amount spent for repairs so far during 
their life is equal to 4.82 times their cost when new. 
At this rate the annual cost of repairs to the average 
locomotive is equal to 23.2 per cent of the first cost. 

The 2,051,740 freight cars on hand July 1, 1933, had 
a ledger value, when new, of $3,247,577,000. The cost 
of repairs charged to I. C. C. Account 314 has averaged 
$357,550,000 per year for the 13-year period ended 
December 31, 1932. 

Once each 9.08 years the amount expended for freight- 
car repairs was equal to the first cost of all the cars 
when new. The average age of freight cars on inventory 
date was 15.6 years; therefore, the amount spent for re- 
pairs so far during their life is equal to 1.71 times their 
first cost when new. At this rate the average annual 
cost for repairs to the average car is 11 per cent of 
the first cost. 


Shop Machinery Repairs 


The cost of repairs to shop machinery charged to 
I. C. C. Account 302 for the 12-year period ended De- 
cember 31, 1931, averaged $23,700,000 per year. This 
amount is equal to 7.4 per cent of the first cost of all 
machinery when new. Since the average age of all 
machinery was 21.8 years, the cost of repairs during 
that period has been 1.61 times the first cost. Once 
each 13.5 years the amount spent for repairs was equal 
to their first cost. 

A survey of several industrial establishments indicated 
that the combined average age of their machinery was 
between 8 and 9 years, while the cost of repairs was 
only 1.2 per cent of its first cost per year. 

Under a general policy of renewals of machine tools 
on all railroads, so planned that the average age would 
not exceed about 71⁄4 years, instead of 21.8 years, it is 
reasonable to expect that the cost for machinery repairs 
would not exceed the 1.2 per cent shown in private 
plants. On this basis the cost of machinery repairs 
would amount to only $3,846,000—a reduction of $19.- 
854,000 below the present average cost of machinery 
repairs. 

The saving of this amount for 14 years, the reduced 
average age, would amount to $277,956,000, which is 
about 87 per cent of an amount sufficient to replace all 
existing shop machinery. 


Unserviceable Equipment 


Unserviceable equipment, regardless of the cause, is a 
liability constituting one of the major problems in con- 
nection with maintenance. 

According to recent reports of the Association of 
American Railroads there are 22.3 per cent of all loco- 
motives requiring repairs and 15.2 per cent of all freight 
cars in bad order. 

Experience has demonstrated that it is entirely 
feasible to maintain equipment with not more than 14 
per cent bad-order locomotives and 4 per cent bad-order 
freight cars. On this basis there are 4,515 excess bad- 
order locomotives, representing an idle investment of 
approximately $150,810,000. The excess number of 
bad-order freight-cars is 219,167, representing an idle 
investment of $349,790,000. 

These two lots of equipment represent a total idle 
investment of $500,600,000. The equipment that is in 
service must earn in addition to its own share a sufficient 
amount to pay fixed charges on this idle equipment 
which is unfit to operate until repaired. 

There is little doubt that much of this excess bad- 
order equipment is of obsolete design and in such 
physical condition that it cannot and should not be re- 
stored to service. 

Any general improvement in shop facilities should, of 
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course, take this and other pertinent facts into consider- 
ation to avoid any possibility of over-building new repair 
facilities. 


Cost Accounting 


Unfortunately, the Classification of Operating Rev- 


enues and Expenses of Steam Roads, as prescribed by 
the Interstate Commerce Commission in 1914, is just 
what its title indicates—a classification—and does not 
contemplate cost accounting in the sense of combining 
the cost of the different repair functions with physical 
condition or performance by which the relative effective- 
ness of different practices may be determined. 


Management 


In the absence of definite facts as to the relative cost 
of different methods of operation and standards of 
equipment design and maintenance there is presented to 
the management a difficult problem which must be 
solved very quickly if the cost of railway operation is 
to be reduced to meet competition from other forms 
of transport. 

It is difficult to conceive of any greater service that 
could be rendered by the engineering profession than to 
point the way toward more effective organization and 
methods which will assist the management to meet more 
effectively the changed conditions in the transportation 
industry. 

At the present time there are more than 150 Class I 
railroads, each with many different ideas as to just 
what constitutes proper organization. 

The number of miles of satisfactory service performed 
by locomotives in a given period between applications of 
heavy repairs is the generally accepted measure of loco- 
motive condition and is extensively used to determine 
repair requirements. 

It would be difficult to explain the wide differences 
contained in replies to Questionnaire CP-2A sent out, 
last year, by the Federal Co-ordinator of Transporta- 
tion. The number of miles per locomotive, average for 
an entire railroad, between general repairs varied from 
28,800 minimum to 490,500 maximum, a ratio of change 
as | is to 17. 

One of the most valuable lessons that can be learned 
from a study of the military form of organization is the 
benefits that will result from clearly defined channels 
of delegated authority and responsibility, eliminating 
all overlapping of authority with its consequent loss of 
efficiency and duplication of effort. 

There are available numerous examples in railway 
management of the benefits resulting from correct or- 
ganization which, if adopted by all carriers, would result 
in vast savings. 

More than 90 per cent of the total cost of railway 
operation is accounted for by the three principal func- 
tions of operation which are maintenance of way, main- 
tenance of equipment and conducting transportation. 
These three functions are so closely associated that either 
high or low standards of maintenance in either way or 
equipment are reflected directly in the cost of the other 
function. 


Conclusion 


1—There can be no great increase in the spread be- 
tween income and expense until the management as a 
whole is able to recognize the superior results accom- 
plished by outstanding methods and facilities and can 
arrange its organization in such a manner that the entire 
industry may profit therefrom. 

2—Economical maintenance of equipment, continuing 
over long periods of time, can be attained only by adopt- 
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ing a consistent policy of management, beginning with 
the careful design of equipment in every way suitable 
for the conditions under which it must operate. Man- 
agement must then provide suitable repair-shop facilities 
equipped with the best machinery obtainable, together 
with a personnel properly organized and intelligently 
directed so that the service life of equipment may be 
restored currently as required by the traffic handled. 

3—Rapid changes of major proportions in the demand 
for improved transportation, particularly with respect 
to speed, brought about by the competition of other 
forms of transport, have already rendered obsolete and 
uneconomical much equipment which heretofore has 
been considered "good enough" for a long time to come. 

4—About one-third of the cost of a modern railroad 
shop is represented by the machine-tool equipment, but 
only 10 to 15 per cent of the total man-hours are re- 
quired to operate this equipment, provided efficient ar- 
rangements are made as to space, lifting facilities and 
material-handling equipment to make possible contin- 
uous operation. 

5—The logical procedure would be to establish appro- 
priate means by which the following results could be 
accomplished : 

a—Standard designs of equipment. 

b—Definite objectives in the matter of service ren- 
dered by equipment, its physical condition and cost of 
maintenance. 

c—Standardization of repair facilities, including ma- 
chinery and equipment. 

d—Uniformity of shop practices, developed by study- 
ing the best methods and making them available to all 
railroads. 

e—Uniformity in cost accounting. 

f—Elimination of costly and unnecessary manufac- 
turing operations in competition with private industry. 

g—lIntensive utilization of both locomotives and cars 
in order to reduce the number of.units to a minimum. 

h—Determination of the most economical service life 
for all kinds of equipment, establishment of a uniform 
policy of renewals, based on economic facts rather than 
upon personal opinion. 


References 


For the benefit of those who wish to pursue this sub- 
ject further, there is listed below a number of references 
which may be helpful. 

1—American Railway Engineering Association—Bulletin 343, January, 
1932, describing the general principles involved in locomotive-shop design, 
as used by the author, with particular reference to the Chesapeake & Ohio 
shops at Huntington, W. Va. 

2—Railway Mechanical Engineer, May and June, 1931—Chesapeake & 
Ohio locomotive shop. 

3—Railway Age, August 29, 1931—Chesapeake & Ohio car shop. 

4—The Boiler Maker, June, 1927—Chesapeake & Ohio boiler shop. . 

S—Railway Mechanical Engineer, December, 1927— Chesapeake & Ohio 
enginehouse. 

6—American Machinist, August 21, 1930—Equipping a railroad shop for 
continuous production. 


You Never Can Tzrr.—Since the days when the Indians were 
attacking trains in the West, there has been little or no use for 
expert riflemen in railroad work. It would have seemed, in fact, 
that the services of such a person would never be needed. Still, 
in railroading, nothing is sure except taxes, and, recently, a rifle- 
man was required in railroad work. A smokestack on an engine- 
house was scheduled to be taken down and replaced, but was 
found to be so corroded near the top as to involve a consider- 
able hazard to the men employed in dismantling it. Nothing 
daunted, the intrepid foreman got out his trusty rifle, and from 
a safe distance and with unerring aim, drilled a ring of bullet 
holes around the stack near the top until the corroded portion 
came crashing down, with no one in the vicinity to be injured 
by its fall. After that, it was a simple and quite safe matter to 
dismantle the rest of the stack. 
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C.G.W. Mikado locomotive just outside Oelwein shops 


Locomotive M aintenance 
Facilities at Oelwein Improved 


URING the past four years, the Chicago Great 

Western has initiated and carried to practical 
completion a program of improvement of its locomotive 
maintenance facilities at Oelwein, Iowa, which places 
this road in an admirable position to keep motive power 
in good working condition at minimum expense. When 
the 36 2-10-4 freight locomotives were received on the 
Great Western in 1930, it was found that the facilities at 
the Oelwein locomotive shops were entirely inadequate, 
as the pits in the shop were too short; the transfer 
table was not strong enough; the hoist for lifting loco- 
motives while unwheeling did not have sufficient capac- 
itv; and the machine-tool equipment was, to a great 
extent, obsolete. 

To relieve this condition temporarily, it was decided 
to install enough new facilities and machinery at the 
Oelwein enginehouse to permit giving light classified 
repairs to the 2-10-4 type locomotives and keep them in 
service until such time as they were due for general 
overhauling and heavy boiler repairs. With this end in 
view, a Whiting 50-ton electric drop table, with pit con- 
nection to five tracks, was installed early in 1931, mak- 
ing it possible to remove or apply a pair of driving 
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New machinery and equipment 
installed in C. G. W. backshop 
and enginehouse— Many obso- 
lete shop tools retired 


wheels in about six minutes, as compared with 20 
minutes formerly required. Twenty-one modern machine 
tools were also installed, including a Niles 90-in. heavy- 
duty driving-wheel lathe, Micro portable crank-pin 
grinder, a Bullard 24-in. vertical turret lathe, two new 
Duff-Norton 100-ton jacks, a Baker electric crane truck, 
three jib cranes, etc., as shown in one of the tables. 
Subsequently, authority was granted to remodel com- 
pletely the Oelwein locomotive shop, and this work was 
started in July, 1933. A total of 27 new machines was 
installed, as shown in one of the tables. The Whiting 
250-ton, four-jack, locomotive hoist was located in a 
pit which extends into the old Mallet house, and it 1s 
now possible to remove all of the driving wheels, engine 
truck, trailer truck and booster wheels from a 2-10-4 type 
engine in about 50 min., replacing them in about 1 hr. 45 
min. Formerly, a locomotive had to be sent to the 
enginehouse to have the wheels removed, one pair at a 
time, in a drop pit, time required 25 minutes per pair. 
Four of the pits in the backshop were completely re- 
built and extended back underneath the balcony, in 
order to give them sufficient length to accommodate the 
new locomotives. The unique feature of these pits is the 
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General view of new machine equipment and the 
material racks which help in keeping floors clean 


A 2-10-4 type locomotive on the Whiting 
250-ton electric hoists at Oelwein shops 


fact that they do not extend to the back end of the 
locomotive, the portion of the floor underneath the fire- 
box being built up to the track level. As the trailer 
truck previously has been removed on the locomotive 
hoist, it is possible to work on the firebox while standing 
on the floor and a pit is not needed at this end. 

Practically all of the old wooden plank floor was re- 
moved and a concrete floor now extends over most of 
the shop, thus greatly facilitating the movement of ma- 
terial by means of trucks and tractors. Another feature 
is the provision of suitable work benches, racks and 
platforms so that no locomotive parts or materials are 
permitted to be on the floor at any time. This contrib- 
utes both to neatness and to shop efficiency. 

In laying out the shop, it was found that there was 
not sufficient floor space on the machine side to take 
care of all of the machine work and, for this reason, 
it was necessary to fill in several erecting pits and use 
this portion of the shop for machine tools. Five pits in 
the south end of the machine shop were filled in and 
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covered with a concrete floor, this portion of the shop 


being now utilized for the repair of air-brake equipment, 


valve gears, injectors, lubricators, power-reverse gears, 
and other special appliances. 

In this department, there have been installed a Landis 
piston-rod grinding machine, a Diamond guide-bar 
grinder, a Sundstrand link grinder, a No. 5 Cincinnati 
plane miller, a 24-in. Monarch lathe, and several other 
smaller tools, all of them being of the latest design 
intended for accurate, rapid work. 

The tool-room arrangement and equipment were com- 
pletely revised, several old machines being retired and 
replaced by modern equipment, including a Monarch 
18-inch engine lathe, a Cincinnati No. 2 cutter grinder 
and a Cincinnati No. 3 universal milling machine. In 
addition, over 700 carbon-steel drills, reamers, wrenches, 
pneumatic tools, etc., were scrapped, and replaced by 
modern equipment. These small tools, kept on modern 
steel tool racks and shelving, are now issued on checks 
by a competent tool-room attendant. When tools are 
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returned to the tool-room, their condition is carefully 
checked and repairs made when necessary. Pneumatic 
tools used in the shop are left on the job at quitting 
time, but a night tool-room attendant takes these tools 
back to the tool-room each night for careful inspection, 
lubrication and testing, then returning them to the re- 
spective shop departments where they are available in 
good condition ready for operation just as soon as the 
shop whistle blows in the morning. 


135 Old Machines Retired 


In deciding what machines were to be replaced in 
this modernization program, the production needs of the 
shop were given first consideration. A total of 122 ma- 
chines, most of which were obsolete, belt-driven tools, 
were retired in the locomotive shop and 13 old machines 
in the enginehouse. So great has been the improvement 
in productive capacity of modern machine tools that it 
was not necessary to replace all of the old tools. As a 
matter of fact, 27 new machines were installed in the 
locomotive shops and 21 in the enginehouse. 

An examination of a partial list of 20 of the old tools 
retired shows how inadequate they were for modern re- 


Driving-wheel crank-arm 
set up for drilling 


quirements. One lathe was 48 years old and one milling 
machine 22 years old, the average age of the 20 machines 
being 3114 years. Their condition was in many instances 
deplorable both as regards low productive capacity, in- 
accuracy and high maintenance cost. Referring to indi- 
vidual machines, the first is a radial drill with a broken 
and patched bed. The machine lacked the power and 
accuracy needed for modern drilling operation. The 
quartering machine, shown next, was inaccurate on ac- 
count of worn ways, and had to be checked constantly. 
It also was inadequate in size for refinishing large mod- 
ern crank pins. The engine lathes had worn gears and 
feed screws, ways worn low in the middle and lacked 
power. The planers were generally worn out, including 
the bedways and gears, line shafts and counter shafts. 
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The 96-іп. wheel press was too small for modern 13-in. 
axles and also slow in operation. On account of worn 
cylinders, it was impossible to keep the packing tight. 
The crank slotter was obsolete and costly to operate” 
and maintain. The next two engine lathes, shown in. 
the list, were worn out and inadequate in power. The” 
boring-mill table was patched and the machine totally 
incapable of supporting modern cutting feeds and speeds. 
The No. 4 milling machine was worn out by continual 
use and overloading on heavy slab-milling operations. 
The two grinding machines were incapable of anything 
like accurate grinding operations. The No. 3 universal 
milling machine was both inadequate in capacity and in- 
accurate, due to heavy service. The sensitive drill was 
worn out and anything but sensitive in operation. The 
turret lathe, used for manufacturing pump rings, had 
a three-jaw universal chuck which could not hold the 
work. The machine was badly worn on the ways and 
the carriage feed screws.  Forty-five minutes were re- 
quired to machine a crosshead bolt which frequently had 
to be scrapped immediately afterwards on account of 
being out of round, tapered or thread-stripped. The 
wheel lathe heads were out of line and the machine was 


Pits filled in under fireboxes are 
a boon to the boilermaker 


continually breaking down. In spite of constant repair 
work, it could hardly be kept in operation and, under 
the best of conditions, its production was two pair of 
driving wheels in eight hours. 


New Machines in the Locomotive Shops 


The 27 new machines and tools installed at the 
Oelwein locomotive shops included six Cullman motor- 
drive applications to replace belt drives from overhead 
line and counter shafts. The new lathe in the tool-room 
is very helpful for doing accurate work and has saved 
25 per cent of the cost of repairing tools and machinery. 
The No. 3 Universal Cincinnati miller is said to have 
paid for itself in the last six months on general tool- 
room work. The Cincinnati grinder has permitted 
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The Morton draw-cut shaper 
machining a crown brass 


keeping all reamers ground accurately and in first-class 
condition, with marked saving of time and labor in the 
erecting shop. 

The Monarch 24-in. lathe was installed in the cross- 
head and piston gang, cutting the time of turning piston 
rods and fittings from 6 hr. 20 min. to 3 hr. 30 min. 
Due to greater power and a heavier machine, it can take 
heavier cuts at greater speed. In the wheel department, 
a Monarch 36-in. lathe 1s used for turning axles, crank 


| pins and steel rod bushings, cutting the time for a 9-in. 


by 12-in. axle from 8 hr. to 4 hr. 45 min. 

The Morton draw-cut shaper in the driving box gang 
is used for machining driving-box shoes and wedges and 
steel boxes, also for fitting crown brasses to driving 
boxes. This work was formerly done on a boring mill, 
a 25-in. planer and a 24-in. crank shaper. Fitting the 
crown brass alone formerly took 1 hr. 15 min., this work 
being done on the new machine in 34 min. in the case 
of a brass for a 9-in. by 12-in. journal. 

In the wheel gang, the new 800-ton wheel press can 
now press all wheels on and off 15-in. axles. It also 
handles booster crank arms and wheels which could not 
be handled in the old press. A quick-acting hydraulic 
pump cuts the press time approximately 50 per cent. 
With the quartering machine in the wheel gang, wheels 
can now be quartered on all classes of power. Driving 
wheels and pins are thus reconditioned without pressing 
them out and pressing back in again. The new wheel 
lathe has a productive capacity to turn the tires on a 
pair of driving wheels in 50 min., floor to floor. 

The link grinder used in the link gang does effective 
work in grinding the radii on link blocks and links. It 
replaces old shop-made equipment which was inaccurate 
and time-consuming. With the new machine, it is stated 
that a 70-per cent better job is done in 50-per cent 
shorter time. 

The Diamond 30-in. slab grinder is used for grinding 
guides, link plates, engine-truck jaws, binders and many 
other parts. This work was formerly done on a planer 
and slab miller, the parts afterwards being polished and 
finished by hand. The time saved is approximately 80 
per cent, using the new machine, the finishing operation 
being done in 25 min., floor to floor, on the grinder with 
a l45-in. cut. The Landis grinder at the piston job is 
lused for grinding piston-rod valve stems, axle journals, 


Partial view of the quartering machine and the driving- wheel lathe 
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air-pump pistons, stoker pistons, booster pistons and 
valve rods. This work, on a 5-in. piston rod for ex- 
ample, turned, filed and polished, formerly took at least 
1 hr. 20 min. and is now handled in 28 min. 

The Warner & Swasey turret lathe is used in making 
studs, straight-fit bolts and crosshead gib bolts, this work 
being done on the new machine very accurately and at 
a high production rate. The old screw machine formerly 
was kept busy on this work and required the partial 
time of three other machines to help keep it up. The 
Warner & Swasey machine now handles all of this work 
by itself. Crosshead gib bolts, formerly made in 30 min. 
per bolt, are now finished in 4 min. each, after the ma- 
chine is set up. The Cincinnati plain miller is used 


Twenty Typical Machine Tools Retired at Oelwein Shops 


Date 
Manufacturer purchased Age 
eNiles Tool Works Company. .. 1902 33 


Machine 
Radial drill press. 


Quartering machin Niles-Bement-Pond 1898 36 
18-in. lathe.... eeLodge & Shipley......... 1901 34 
20-in. by 10-f 

lathe ....... .. Fitchburg Machine Works 1887 48 
25-in. planer .. Niles Tool Works Company. 1895 40 
32-metal planer Cincinnati Planer Company...... 1900 35 
32-in. shaper .. Morton Manufacturing Company.. 1913 22 
96-in. 600-ton wheel press, Niles-Bement-Pond ............ 1910 25 
18-in. crank slotter......Betts Machine Compan 1903 32 
24-in, engine lathe. «Schumacher Boye 1910 25 
30-in. engine lathe......Niles Tool Works Company. .. 1898 36 
36-in. vertical boring "mill. Niles Tool Works Company...... 1902 33 
No. 4 milling machine...R. К. LeBlond Machine Company 1913 22 
Yankee grinder........ -Wilmarth & Morman ........... 1910 25 
Universal grinder ...... ‘Brown & SharpOiss ccscreeedes ves 1904 31 
22-in. lathe ......... .«eLodge & Shipley ............... 1905 30 
No. 3 universal millma 

machine Рудак Hendey Machine Company....... 1902 33 
36-in. vertical drill press. Niles Tool Works Company...... 1899 36 
Turret lathe ......... »eGisholt Machine Company........ 1905 30 
Wheel lathe ....... .• а №1еѕ-Ветепі-Ропі .............. 1910 25 

Average age—31% years. 


Machines Added at Oelwein Shops Since July 1, 1933 


No. of 
ma- 
chines Typ Manufacturer 
1 18-in. by 28- уре lathe, second-hand. Monarch Machine Tool Companv 
1 24-in, by 14-ft. lathe, second-hand. Monarch Machine Tool Company 
1 36-in. by 16-ft. lathe, second-hand. Monarch Machine Tool Company 
1 Draw-cut shaper, 36-in. stroke.. Morton Manufacturing Company 
1 800-ton, 96-in. wheel press...... R. D. Wood & Co. 
1 90- m. quartering machine, second- 
ресоре ES SN Niles Tool Works Company 
90-i dm wheel lathe, second-hand.. Niles Tool Works Company 
Link grinder............... es Sundstrand Machine Tool Company 
250-ton boist ................. Whiting Corporation 
30-in. slab grinder....... Um Diamond Machine Company 
20-in. by 96-in. gap grinder...Landis Machine Company, Inc. 
Turret lathe Warner & Swasey Co. 


Cincinnati Grinders, Inc. 
Cincinnati Milling Machine Company 
Cincinnati Milling Machine Company 
R. р. W Co. 

D. Wood & Co. 
ate. Machine Tool Company 
Bardens & Oliver 


No. 2 cutter grinder. 
No. 3 universal miller 
No. 5 plain miller...... 
200-ton rod bushing press 
100-ton rod bushing press 
20-in. by 48-in. lathe. 
15-in. brass lathe .... 
Sensitive drill presse 
Electric motor lathe drives 


Q ta I iaa ee 


Cullman Wheel Company 


Machines Installed at Oelwein Enginehouse Since May 1, 1931 


No. of 

ma 

chines Type Manufacturer 
50-ton electric drop table....... Whiting Corporation 


1 
1 90.in. wheel lathe ............. Niles Tool Works Company 
‚2 Doubleend grinders ........... Ransom Grinding Machine Company 
1 4in. radial drill .............. Dreses Machine Tool Company 

1 Rockford drill ................ Rockford Machine Tool Company 

1 24.in. vertical turret lathe...... Bullard Company 
1 
1 


36-in. crank shaper............ Ohio Machine Tool Company 


100-ton bushing press.......... Hydraulic Press Manufacturing 
pany 
1 20-in. engine lathe ............ Sidney Machine Tool Company 
1 Portable crank pin grinder...... Micro Machine Company 
1 36-in. by 16-ft. engine lathe....Betts-Bridgeford Company 
1 2.in. bolt threader.............. ‘Landis Machine Company, Inc. 
2 Pit grindem ......« covers Ransom Grinding Machine Company 
2- 300:4on. Jacks: 1.5: 2o ees Duff-Norton Manufacturing Company 
1 Electric crane truck............ Baker-Raulang Company 
1 18-ft. jib crane, 6-ton hoist...... ———— 
1 13-ft. jib crane, 2-ton hoist...... ———- 
1 18-ft. jib crane, 1-оп hoist...... ———— 
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in making new link-motion work, milling piston rods 
and crosshead eyes and valve-bushing port holes. 
permits cutting the time approximately 40 per cent or 
any one part of the motion work, including the milling o: 
valve bushings. 

The rod-bushing press replaces an old shop-made 50- 
ton press which was too light and too small to meet the 
requirements. The new 200-ton press will handle all 
brasses and heavy bushing work in 60 per cent less time. 
being notable for its high power and high speed opera- 
tions. 

The 100-ton rod press in the link and motion gang is 
used for the application and removal of bushings. It 
also replaces a shop-made press which was a slow, belt- 
driven machine of only 25 tons capacity, unable to handle 
large pins and bushings. The modern, quick-acting 
press saves approximately 60 per cent in the time for 
this operation. 

The 20-in. Monarch lathe is a general purpose too! 
used in the machine shop, replacing an old Nile 20-in. 
belt-driven inaccurate and slow machine. Where two 
of these old lathes were formerly needed, the new lathe 
takes care of the work, saving about 50 per cent ot 
time. 

The 15-in. Bardons & Oliver brass lathe replaces an 
old lathe which could not do accurate work and necessi- 
tated doing brass work on a standard engine lathe. The 
new machine takes care of all cab work, air-pump pack- 
ing and brass fittings, and saves about 20 per cent in 
time. In the link gang, two sensitive drill presses save 
50 per cent on small drilling operations. 

The six Cullman drives are applied to four Shoe- 
maker-Boyes lathes and to two bolt cutters, providing 
individual motor drives and eliminating belts, pullevs. 
counter shafts, etc. The use of these drives has enabled 
machines to be placed wherever most convenient for the 
ordinary handling of the work and has saved roughly 
25 per cent in labor. 


Uniform Force—General Shop Operation 


Since installing the new shop equipment at Oelwein 
shops and revising the organization, it has been possible 
to maintain a fairly uniform force. Sixty-five men have 
been used in the locomotive department 40 hours a week 


The Diamond guide-bar grinder is used on 
many surface-grinding operations 
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The rod-bench is served by monorail and chain falls—Note 
the break in bench rails to save time in getting around 


and the output has averaged 3/4 Class-3 repairs to the 
2-10-4 type locomotives per month. The improved 
shop condition has enabled better work to be turned out 
in about one-third less time than could have been done 
with the old equipment. By making this saving the 
railroad has been able to provide more steady and uni- 
form shop employment. Under the present scale of 
operation, mileage is being put back into Great Western 
power faster than it is being run out. 

Referring to the drawing, the general method of op- 
erating the Oelwein locomotive repair shop is as fol- 
lows: Locomotives are received on Pits 5 to 14, where 
the rods, brake rigging and piping are stripped. The 
locomotives are then taken to Pit 22 over the Whiting 
hoist, where the binders are dropped and the locomotives 
unwheeled ; all wheels are pulled out with a cable in one 
operation. Dolly trucks are applied and the locomotive 


Typical old belt-driven machines replaced 
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is moved back to the erecting pit, via the transfer table, 

Wheels are sent to the wheel department and stripped 
after first being cleaned. Driving boxes are trucked to 
the cleaning vat and then to the driving box department 
where new brasses are applied. All driving boxes are 
built up to standard size. The box faces are planed on 
a 36-in. Morton draw-cut shaper, which also finishes 
the crown brasses. 

Rods are sent to the cleaning department and re- 
turned to the rod bench for testing and finishing. In 
this connection, the special rail-type rod benches keep 
all rods off the floor, support them at a convenient height 
for working on them and an overhead traveling pneu- 
matic hoist saves labor in handling. Piston valves and 
crossheads are cleaned and sent to the proper depart- 
ments for necessary repair work on these parts. Air- 
brake parts are sent to the air-brake department which 
has its own cleaning vats. All air-brake valves are re- 
paired and tested at this point. 

Flues are removed from the boiler and loaded on flue 
trucks, each of which carries a complete set to the 
cleaner, from which the flues are moved to the flue shop 
for safe-ending, testing and cutting off. Superheater 
units are removed and taken to the superheater-unit 
position. In cases where extensive boiler work necessi- 
tates, the boilers are cut free from the frames and cylin- 
ders and moved by a 60-ton traveling crane into the 
boiler shop. A 15-ton messenger crane is available for 
lighter movements underneath the main crane. Booster 
and stoker work is done in a department adjacent to 
the unwheeling pit. The stoker screws are built up with 
a combination of acetylene and electric welding to the 
original diameter and thickness. Acetylene is used in 
tack-welding and forming the new steel spiral strip ap- 
plied to the outside edge of the screw and electric weld- 
ing is used for completing the welding operation. This 
work is done in an engine lathe between centers with a 
gage to indicate the proper height and flight of each 
web. 

The eccentric-crank repairs at Oelwein are unusual in 
that the main driving wheels and cranks are assembled, 
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The crank-arm application used on the C.G.W. 


complete, in the wheel department. With the wheels on 
rollers, the wheels are revolved and the arms set to give 
the proper throw, using a tram from the center of the 
crank pin to an upright marking plate. A clamp is used 
to hold the eccentric in the proper position. The wheels 
are then sent to the radial drill as shown in one of the 
illustrations. This drill is equipped with floor rails at 
right angles to the drill press table. The crank arm 
bolt holes are drilled and reamed. The arm is removed 
and the blind keyway drilled, using first a standard and 
then a flat drill. The keyway is chipped. When as- 
sembled, the crank cannot move. 

In valve setting, all points on the valve-motion work 
are checked and brought to standard length. The height 
of the tumbling shaft and center to center of the trunion 
bushings are also checked and tumbling shaft arms are 
set at right angles to each other. All necessary valve 
changes are made on the valve spool and the eccentric 
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rod only. All parts are assembled and the engine run 
over and hooked up to 60 per cent of travel by moving 
the locomotive with a transfer cable. Sometimes no 
changes are required and on other occasions slight alter- 
ations only may be needed in the eccentric position, or 
the spool. 


A “Three-Day” Drop Pit Job 


In order to maintain the new locomotives in the class 
of service for which they are used on the Chicago Great 
Western it has been found necessary to recondition the 
power about every three or four months. By means of 
a "three-day" drop pit job, which is usually performed 
midway between classified repairs, the power is recon- 
ditioned so as to give practically double the mileage 
between heavy general repairs. 

In this operation, a 2-10-4 type locomotive is placed 
over the drop pit at 8:00 a. m. the first day. All rods 
are removed and checked for wear, bushings are checked 
and renewed, wrist pins, crossheads and piston rods are 
all whitened and tested for cracks and are checked for 
wear and needed repairs. The valves are pulled, pistons 
checked for size of cylinder, for loose rivets in the bull 
rings and for looseness on the fit. Driving boxes are 
removed, brasses checked, and renewed when necessary 
on account of looseness or improper fit, and hub liners 
knocked off driving boxes and made ready to be re- 
poured for taking up the lateral. Brass is poured on 
driving boxes and machined to take up excessive lateral. 
Driving wheels are checked for journals needing to be 
trued up; crank pins are renewed or trued up; tires are 
checked and reset, if necessary, and wheels sent to the 
shop to have tires turned.  Crosshead shoes are re- 
babbited; bolts checked and renewed and holes reamed 
if necessary. 

On the second day, the spring rigging is overhauled ; 
shoes and wedges are lined and planed if necessary: 
driving-box brasses are applied and the boxes machined 
and fitted to the journals; rod bushings are made and 
applied to the rods and motion work is repaired and 
made ready for application. Crossheads are put up, gib 


Railway Machanioat Engineer 
UNE, 1935 


ocker 


| | | 
ТЕТ 
| | | 
| | | Link Grinder Air Brake LyeVat 
1% No. |! мо | Nd 9| NO.5 | не.а] Svr оз мо.?|йеро!'Вегеһ мо || / Wall Hoist 
LLLI LJ СІІ Se ELLA t EFFFS | 
A 
H - | 
H | Vise Vise M ete 
H g [ o io 
Stand tand | 2 Drill Press 
| HIS S$ MN 
ss es S 0 
H I" j 55 E е |; 
nm | | і: 5 m= E 
| 1 | elu > б с 2 
hil | $i ж 2 E: 
M | | з = 
z GRECTING s|woP | 2 тд 5 
Р T. LI | , E ie Vie Vn Gft. Aisle me 
B f+ T - = - о. 
| EE Radial Orit Piston and No4 \ Nod Millin Ba" Boring 
| won ноз! Nozio Non Nome Sr § [Nora S335. \Noms [Axle] [Гор a ныз? | Mill Кофи 
1 Grinder" х Grinder GON Grinder Machine Niles DC-AC. i 
; Grinder | 
Draw Cut Sha Bolt Threaders 30" Crank Planer 7 = ist х Ig Hoist al 
E| = 2 Lathe zi Re Newton, ze J 28" Lathe « — |B"Lathe P ta 
367 Е Za Turret 20" La 1%] Adel обоз / 4T — ^ 
52 [Cathe] mm N У [me] | ni 
Morton- [eim] Bolt ce erig Brill Press i Borie аА / — Hose Repairs i 
Swasey Mac! Bench \Aroist pute | 
Blacksmith Tools с Тоо! Racks Wrench Rack [7171 € New Door 
=Е—=== D rr LIED 1 ДЕІІІОІІІІІГГІГІІТІІГГРІГ2ІГА — 
Beit Driven Tool Hammer Material 60" 
DC-AC DT T tfi Rack m 
Tool Harden Furnace "y ii Bier office Concrete Drive to 
» ! DrawCut Sow САС тон Material Rocks 
?7 Tool Grinder Marvel DCAC. | 
Bench Rack | 
ү 
Steel Rack 
I6"Lathe’ MachineToo! — No?Universal Miller 


Monach Grinder Cincinnati 


motive shops—Heavy lines indicate the location of new machines 


applied, new bolts applied where necessary in crosshead applied, binders double-nutted with burr winding ma- 
shoes, valves dismantled and new rings applied if needed. chine, the brake rigging applied, the tank coupled up, 
Piston heads are built up and turned to fit the cylinders. valves run over and changes made where necessary and 
Valve bushings are checked and bored if more than 52 engine-truck and trailer lateral taken up. The I. C. C. 
in. out of round. The tank is checked and new tender inspection is completed, the locomotive tested, inspection 
wheels applied if necessary. Brake rigging is over- completed and the engine made ready for service by 
hauled and drawbars are reconditioned. 5:00 p. m. the third day. The foundation gear is also 

On the third day, driving wheels are applied, the rods painted, numerals repainted if necessary and the tank 
are applied, motion work hung, valves put in, pistons and engine painted wherever necessary. 


General arrangement of machinery and equipment 
at the C.G.W. enginehouse, Oelwein, Iowa 
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Heat Transmission in 
Locomotive Boilers 


Part II 


In the first section of this article, which appeared in 
the May issue of the Railway Mechanical Engineer, Mr. 
Vincent reviewed the Coatesville test of 1912 and subse- 
quent locomotive laboratory tests. Available test «ata 
care tabulated and detailed explanations of these data 
were given. 


Discussion of Tabulated Data 


14—In Tables 2, 3, 7, 8, 11, 12, 16 and 17 all of the 
data available has been utilized. In Tables 1, 4, 5, 6. 
9, 10, 13, 14, 15 and 18 certain tests were selected from 
the mass of data available. The only criterion followed 
in making this selection was the greatest possible range 
of energy liberation. In constructing the firebox 
temperature curves the data from all available tests were 
used rather than from the few tests selected for discus- 
sion. Fig. 3, illustrates the construction of a typical 
temperature curve, in which the tests used in the tabula- 
tion are indicated by enclosing circles. 

15—The weight of mixed gases passing over the heat- 
ing surfaces, bears a definite relation to the weight of 
fuel burned. This relation for the tabulated tests has 
been plotted in Figs. 4-4H. The equation for the gas 
curve is in the form;— 


І | Ge = (eG —Сб°+Һбй)...................... (8) 
in which 


Се = weight of gas passing over heating surfaces per sfgyhr. 
d rig a of dry fuel fired per sfg/hr. 
e Land у are constants varying with design of boiler and characteristics 
of fuel used. 


os Temperature near firebed,not used incalculations 

€ = Temperature near firebed, used in col. 2a Tables 10-18 

» = Temperature near tube sheet, not used in calculations 

9 - Temperature near tube Sheet, used in col.3a Tables 10-18 
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Dry Fuel Fired Per S.F.G./Hr. - Pounds 
Fig. 3—Firebox and smokebox temperatures as taken in 


test of Pennsylvania Class Mla showing curves of mean 
temperatures 


40 80 120 160 


228 


—— u = 


By H. S. Vincent* 


Continuation of study as to rel- 
ative value of heating surfaces 
in firebox, tubes and flues and 
in superheaters 


A typical gas curve for the Pennsylvania class Mla. 
is shown in Fig. 4. The equation for the curve is;— 


Gc = 15.126 — 0.0306G? + 0.0000147G? 


The straight line relation between the weight of mixed 
gas per pound of coal burned and the firing rate has 
been demonstrated by Fry. For class Mla, the equation 
is;— 

Я Cg =18—0.014С....................... (9) 
in which 
Cg =the weight of gas per pound of coal burned. 


The relation between the weight of coal burned to 
coal fired is shown for class Mla, in Fig. 5, by the 


equation ;— 
Cb = 0.84 — 0.001047С................... (10) 


in which 


Cb — ratio of coal burned to dry coal fired. 


The product of equations (9) and (10) multiplied by 
G equals the term on the right of equation (8). 

16—Fry has shown that the total boiler efficiency, 
when plotted in relation to the dry fuel fired per sfg / ^hr., 
can be represented by the straight line equation ;— 


in which F is the total boiler efficiency while m and n, 
are constants, varying with boiler design and character 
of fuel. 

As a correlary of (11), the total evaporation of the 
boiler can be expressed by the equation ;— 


іп which 


W -total evaporation per hour of boiler 

К =calorific value of dry fuel, B.t.u. per pound 

Ro = EE area, square feet 

t.u. required to produce one pound “of steam from feed water 

Y — KRo/u 

Equation (12), is a simplification of Fry’s similar 
equation by omitting heating surface and grate area 
relations. Having the characteristics of a parabola, the 


evaporation curve reaches its maximum at a firing rate 


represented by Fry's equation ;— 
А А Gw max. = тпа esi (13: 
in which 

Gw тах. = firing rate per sfg/hr. at maximum evaporation 


17—The component parts of the boiler, viz. firebox, 


* Formerly chief consulting engineer, Franklin Railway Supply Co. 
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tubes and superheater, each have the same evaporative 
characteristics as the complete boiler. That is, their 
efficiency may be expressed by straight line equations 
having the form ;— 


Firebox Б == О нра (14) 
Tubes and flues Е{ = mt — п{С................................ (15) 
Superheater Е == па = поба ае eS Roe (16) 


the subscript indicating the component part to which the 
equation refers. 

In like manner, the evaporation oí each component 
part is represented by the equations ;— 


Firebox 


Wfífey- 


Tubes and flues Wt = y x 


Superheater Ws =v < 


in which 


In Figs. 6—60, inclusive, the evaporation per sig hr. 
for the total boiler also for each of its component ele- 
ments is shown by curves constructed in accordance with 
equations (12), (17), (18) and (19). The evaporative 
curve for the complete boiler is constructed from data 


Railway Mechanical Engineer 
JUNE, 1935 


01476 


_Сс-18-0046 | 
FP T des] 


шшш 
BRERA? See 
ры Gc*I986-00696G*.00000669 | | | 
EE 
c" 18- 0.0281 
280 


яе гг p d ү] 
| [6с5%80-005156°+00000540Ў | 
СТТ EL Ness | 


аас вант мова | | | |] | 
о ec 
E Sal 
EE IU 


е: 0776G-40.00008 65 


о 
[о 
N 
Y 
NN 
ШЕ 
E 
E 
E 
Ei 
ВЕ 
ot 
B 
со 
at 
el 
B 
e 
ш 


Нелолйїйӊзбєтөїнөлїїї | | T T T T Т. 
SEE лл 

EAE jeesess-onssetrosmoss 
еее г 


EM 


Fatis censeret | 
@ ИЖЕ ШЕ ЕНЕ енши 
Ht- PELE 
PT С сскте-фофЁ бобо] 
>= СГ C6-1515-0.056| | 


FigaF-Pemayvoriatoneso | [ | T 
seu E 
55060100 


Pa can Gc 15.706-0.0572G%+0.00005G° 


ENERGIE 


320 0 120 100 9200 240 280 


IIT TT TTT 
Sie ese ыш» ЕЕЕ lel 


des CECT 
| [+ 1615546-оо96°+0.000130 | | 
Pali 


С.е] [eee 995$ | | 


a ce 
NN Bee t EE 
[Le С [ec-21446-00556*«0.000006 G 


RE thes Ce eee 
A | | | | €e3«5-o096| | | 
0 


80 120 160 200 240 780 
Dry Fuel Fired Рег S.F.G./Hr. Lb. = G 


Figs. 4-4H—Weight of mixed gas as related to 
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320 


representing a complete test. The evaporation curves 
for the component parts are based on the particular 
tests selected for this discussion. 

18—The test of the Pennsylvania Mla, Fig. 6, is of 
particular interest. No other locomotive has been ‘tested 
to such high capacity, it having attained a fuel rate of 
327.4 lb. per sfg/hr. without reaching its evaporative 


Ratio of Fuel Burned to Fue! Fire 


Dry Fuel Fired Per S.F.G./Hr.- Pounds = G 


Fig. 5—Fuel burned as percentage of dry fuel fired per 
square foot of grate per hour 
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limit, which is 377 lb. per síg/hr. The curve Wf, in- 
dicates that the firebox reached its limit of evaporation 
at a firing rate of 252.5 Ib. per sfg/hr., or;— 


Gwf max. = mf/2nf = 252.5 


this is equivalent to a maximum heat transfer rate of 
117,800 B.t.u. per hour per square foot of firebox heat- 
ing surface. It is evident that in this boiler, the tube 
evaporation Wt, is responsible for the sustained capacity 
reached by the combination of elements. 

The heat transferred across the superheating surface 
is nearly proportional to the firing rate, as indicated 
by the equivalent evaporation curve Ws. It should be 
noted that the evaporation of the firebox exceeds that 
of the tubes, up to a firing rate of 256 lb. per sfg /hr. 
At this rate the curves cross. 

The most striking design characteristic of the Mla 
is its 98-in. combustion chamber, giving an average 
flame travel in firebox of 17 ft. 6 in. from firebed to 
flue sheet. 

19—As indicating the extreme variations which 
characterize modern boiler designs, attention is directed 
to Fig. 6C, representing a test at Altoona of the Baldwin 
Locomotive Works’ three-cylinder compound locomotive 
No. 60,000. This has a tubular firebox with 61-in. com- 
bustion chamber. The unique feature in the operation 
of this boiler is that the firebox evaporation curve Wf, 
falls well below that of the tubes and flues Wt, at all 
firing rates, notwithstanding the fact that the ‘firebox 
heating surface of 772 sq. ft. is nearly double that of an 
equivalent stayed firebox. So far as the writer knows, 
this is the first instance in which it has been possible to 
draw a comparison between the evaporative efficiency 
of a tubular and a stayed firebox. 

The trend of curve Wt, indicates that the tube evapo- 
ration would have reached its limit at a firing rate of 
162 lb. per sfg/hr. whereas the firebox would have at- 
tained its maximum at a rate of 257 Ib. It is further 
evident, as in the last case, that the curves Wf, and Wt, 
would cross at some higher rate of firing. 

20—The total and component evaporation of the 
Pennsylvania class Ils, is indicated by Fig. 6B. This 
exhibit is not particularly conclusive as only three tests 
are available. These, however, show the same trend 
as do similar boilers with more adequate test data. In 
the 115 boiler, the total evaporation reaches its limit at 
a firing rate of 208 Ib. per sfg/hr., as determined from 
data covering the complete test. The tabulated data 
indicate that the firebox curve Wf reaches its maximum 
at a firing rate of 155 Ib. per síg/hr., crossing the tube 
evaporation at a firing rate of 185 Ib. 

In this instance, as for the Mla, the total evaporation 
is sustained by the tubes and flues, after the firebox has 
reached its limit at a heat transfer rate of 126,400 B.t.u. 
per hour per sq. ft. of heating surface. 

In the 115, the equivalent evaporation of the super- 
heater Ws, apparently begins to decline at a firing rate 
of 200 lb. per sfg/hr. This phenomena is not shown іп 
any other test and is probably due to inadequacy of the 
data. 

In comparing the Ils with the B.L.W. No. 60,000, 
it is of interest to note from Table 21,* that the fuel 
characteristics of both locomotives are identical. 

21—-A special test of the Pennsylvania class K4s is 
represented by Fig. 6A. In this locomotive the efficiency 
is so well sustained at high combustion rates that there 
is no apparent tendency for the curves Wf and Wt to 
reach a limit or to cross, within the range of firing. 
Equation (13), shows that the evaporative limit of the 
firebox and tubes would be reached at firing rates of 
225 Ib. and 243 Ib. per sfg /hr. respectively. 


* See page 240. 
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The peculiarity of this locomotive is that it was 
equipped with a special front end arrangement and ex- 
haust nozzle, both of which proved highly efficient in 
promoting sustained boiler capacity. 

22—In the next example to be considered, we have 
a case in which exactly the same boiler and similar fuel 
characteristics were used. The only variable was an 
increase in firebox heating surface by the substitution 
of Nicholson Thermic Syphons for arch tubes. The 
relative heating surface before and aíter application 
of the syphons is shown in Table 20. 

Test of the original stayed firebox without syphon is 
represented by Fig. 6D. The curve Wf, is typical for 
the rather narrow range of firing that is distinctive of 
this test, its equation indicates that the evaporative 
limit would be reached at a firing rate of 212 lb. per 


sfg/hr. The curve Wt, in this instance approaches а 
straight line. It will be observed that the equivalent 
evaporation of the superheater Ws, reverses the nor- 
mal trend, increasing more rapidly in relation to the 
firing rate. 

The application of syphons to the boiler resulted in 
a surprising difference in the relative evaporation of the 
component elements, as indicated in Fig. 6E. At a fir- 
ing rate of 100 Ib. per sfg/hr. the total evaporation of 
the syphon equipped boiler was about five per cent 
greater than the non-syphon, as is shown by complete 
data from both tests. On the other hand, the firebox 
evaporation increased 47 per cent and the tube and flue 
evaporation decreased 50 per cent on the syphon equip- 
ped boiler. This is rather remarkable when it is con- 


sidered that the firebox heating surface was increased 
(Continued on Рале 240) 
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Milwaukee Streamlined 


High-Speed Locomotives 


WO high-speed streamlined passenger locomotives 

of a new and strictly modern design were deliv- 
ered to the Chicago, Milwaukee, St. Paul & Pacific in 
May by the builder, the American Locomotive Com- 
pany. These locomotives were designed to haul the 
new “Hiawatha” trains on daylight runs between Chi- 
cago and the Twin Cities, 410 miles, with five inter- 
mediate stops, on a six and one-half hour schedule— 
an average start-to-stop speed of 63.1 m.p.h. or an 
average running speed of 66 m.p.h. These trains of six 
cars each weigh 340 tons, exclusive of passengers and 
baggage. _ All cars are of new design and built by the 
road for this service. One of the locomotives, on a trial 


Front doors and grille opened for access to 
front end, coupler and bell 


trip before being placed in service, made the run from 
Milwaukee to New Lisbon, 141 miles, in 113 min., or 
at an average speed of 74.9 m.p.h The maximum 
speed reached was 111.5 m.p.h. On the return trip the 


і 


Advanced 4-4-2 type built by  - 
American Locomotive Com- . 
pany to handle “Hiawatha” 
trains on 410-mile run from 
Chicago to Twin Cities in six . 
and one-half hours 


train, consisting of the locomotive, a dynamometer Са 
and five coaches, was stopped from a speed of 100 m.p 
in 6,600 ft. 

A striking and pleasing appearance was obtained Ё 
shrouding the upper portion of the locomotive 
using a partial skirting below the running boards, thi 
skirting being extended downward at the front to 
place the pilot. No attempt was made to conceal thi 
running gear. The smooth appearance and clean 
are enhanced by the color scheme adopted for the loco 
motive and tender and by a touch of appropriate a 
mentation at the front end. The finish includes b 
gray, orange yellow, maroon and brown, with lett 
in gold leaf and the conventionalized Indian headdress 
on the shrouding front in polished chromium. In ar 
ranging the shrouding and skirting to permit read) 
access to all concealed apparatus great care and ingenuit 
were exercised to keep the exterior surfaces free om 
bolt heads, nuts or other projections. 

These locomotives are of the 4-4-2 type; weigh 
280,000 1b., of which 140,000 Ib. is on the drivers, amc 
have a rated tractive force of 30,700 Ib. The drivi 
wheels are 84 in. in diameter, the cylinders are 19 
by 28 in., and the oil-fired boiler carries a pressure Øi 
300 lb. per sq. in 


g 


The Boiler z 

The straight top boiler, which is of generous capaci у, 
embodies a conventional stayed firebox and fire- 
shell. The barrel is rolled in two courses, the d 
being located on the forward course, 7 ft. back from 


View of the Milwaukee locomotive before the shrouding was applied 
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of a new and strictly modern design were deliv- 
ered to the Chicago, Milwaukee, St. Paul & Pacific in 
May by the builder, the American Locomotive Com- 
pany. These locomotives were designed to haul the 
new “Hiawatha” trains on daylight runs between Chi- 
cago and the Twin Cities, 410 miles, with five inter- 
mediate stops, on a six and one-half hour schedule— 
an average start-to-stop speed of 63.1 m.p.h. or an 
average running speed of 66 m.p.h. These trains of six 
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baggage. All cars are of new design and built by the 
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trip before being placed in service, made the run from 
Milwaukee to New Lisbon, 141 miles, in 113 min., or 
at an average speed of 74.9 m.p.h. The maximum 
speed reached was 111.5 m.p.h. On the return trip the 
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Advanced 4-4-2 type built by 
American Locomotive Com- 
pany to handle “Hiawatha” 
trains on 410-mile run from 
Chicago to Twin Cities in six 
and one-half hours 


train, consisting of the locomotive, a dynamometer car, 
and five coaches, was stopped from a speed of 100 m.p.h. 
in 6,600 ft. 

A striking and pleasing appearance was obtained by 
shrouding the upper portion of the locomotive and 
using a partial skirting below the running boards, this 
skirting being extended downward at the front to re- 
place the pilot. No attempt was made to conceal the 
running gear. The smooth appearance and clean lines 
are enhanced by the color scheme adopted for the loco- 
motive and tender and by a touch of appropriate orna- 
mentation at the front end. The finish includes black, 
gray, orange yellow, maroon and brown, with lettering 
in gold leaf and the conventionalized Indian headdress 
on the shrouding front in polished chromium. In ar- 
ranging the shrouding and skirting to permit ready 
access to all concealed apparatus great care and ingenuity 
were exercised to keep the exterior surfaces free from 
bolt heads, nuts or other projections. 

These locomotives are of the 4-4-2 type; weigh 
280,000 Ib., of which 140,000 Ib. is on the drivers, and 
have a rated tractive force of 30,700 lb. The driving 
wheels are 84 in. in diameter, the cylinders are 19 in. 
by 28 in., and the oil-fired boiler carries a pressure of 
300 Ib. per sq. in. 


The Boiler 


The straight top boiler, which is of generous capacity, 
embodies a conventional stayed firebox and _fire-tube 
shell. The barrel is rolled in two courses, the dome 
being located on the forward course, 7 ft. back from the 


View of the Milwaukee locomotive before the shrouding was applied 
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front tube sheet. The front shell course is 13/16 in. in 
thickness and has an inside diameter of 79-11/16 in. 
The second and larger shell course, which is 80 in. in 
diameter outside, is rolled from plate 27/32 in. in 
thickness. The boiler-shell courses, including the welt 
strips and the firebox wrapper sheets, are of Lukens 
silicon-manganese steel. 

The firebox sheets are of Lukens firebox steel built 
up on a solid cast-steel mud ring and stayed with Lewis 
Special staybolt iron. The stays are 1 in., 1-1/16 in. 
and 1% in. in diameter and include a liberal application 
of flexible stays at the breakage zones. А Thermic 
syphon is fitted in the firebox. 

There are 160 tubes, 214 in. in diameter and 43 flues, 
5% in. in diameter, the length over tube sheets being 
19 ft. The firebox measures 132-1/16 in. by 75-3/16 
in., inside, and provides an equivalent grate area of 
69 sq. ft. The combined heating surface is 4,274 sq. ft., 
of which 294 sq. ft. is in the firebox and syphon, 2,951 
sq. ft. in the tubes and flues, and 1,029 sq. ft. in the 
Type A superheater. The gas area through the tubes 
and flues is 1,078 sq. in. and the area under the table 
plate in the smokebox is 1,770 sq. in. 

The firebox is of welded construction throughout. 
Welding is also used for 12 in. from the ends along the 
longitudinal shell seams and the edges of the wrapper 
sheets are welded at all corners 12 in. up from the 
bottom of the mud ring. Both the firebox and wrapper 
sheets are also seal welded to the mud ring behind 
obstructions which would make access for calking diffi- 
cult. 

The locomotive is equipped with a Wilson water- 
conditioner, feed pump, sludge remover and blow-off 
cocks. A Hancock Type W non-lifting injector is also 
provided. The Hancock boiler feed check valves are 
located on the upper quarters midway between the dome 
and the front bue sheet. Washout plugs are of the 
T-Z pattern. A Barco low-water alarm is also included. 

The boiler is supported on sliding shoes at both the 
front and back ends of the firebox. Between the driving 
wheels and at the guide voke are waist sheets which 
have sliding fits on the boiler shell. 


The Front End 


An unusual feature of the front end is the exclusion 
of the volume in front of the diaphragm and above the 


table plate from the smokebox proper. The table plate 
which extends forward to the smokebox front is pro- 
vided with an opening to which the bottom of the stack 
extension is fitted. Since the fuel is oil, no front-end 
screen is needed. The exhaust nozzle is relatively low, 
the Goodfellow tip standing 19% in. from the bottom 
of the smoke arch and 12% in. below the bottom of the 
stack extension and table plate. The smokestack has a 
diameter of 18:6 in. at the choke and a total height of 
60946 in., the top being 14 ft. 4 in. above the rail. 

Advantage has been taken of the fact that the smoke- 
stack is concealed to use it as a support for the shroud- 
ing, the necessary bolting lugs being cast on it, both in 
front and at the rear. А vertical passage of circular 
section which extends up to the top of the stack also 
forms an integral part of the casting at the rear. This 
is provided with a suitable connecting flange at the base 
and serves as an exhaust pipe for the feedwater pump 
and the turbo-generator. The moisture from these 
exhausts is thus kept out of the smokebox. The air- 
pump exhaust is piped into the main exhaust passage 
in the cylinder saddle. Grilles at the top of the front 
of the shrouding admit air to a duct which has an outlet 
behind the stack where it serves as a smoke lifter. The 
entire front end is lagged and jacketed to keep down 
the temperature inside the shrouding. The smokebox 
front is swung on Okadee hinges. 


Foundation, Running and Driving Gear 


'The locomotive is assembled on a cast-steel bed, of 
which the cylinders, back cylinder heads, saddle and 
main air reservoir are integral parts. Provision is also 
made for the support of the running boards on the bed 
casting, either directly or from waist-sheet and other 
bed-casting connections. The shrouding and skirting 
are, in turn, supported from the running boards. In 
front of the cylinders the casting includes suitable 
brackets for the air pump, turbo-generator and bell. 
The bed terminates at the front jn a deep vertical bolt- 
ing face, to which are attached the front coupler pocket 
and the pilot or nose structure of the shrouding. No 
bumper beam is provided. 

The driving wheels have Boxpok cast-steel centers 
which are mounted on hollow-bored axles. The driving 
journal boxes are fitted with SKF roller bearings. The 
engine truck is the Commonweal four-wheel tvpe, with 
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The boiler mounted on engine bed—Note application of flexible staybolts 
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inside journals. The trailing truck is the Common- 
wealth Delta type with a single axle. SKF bearings 


are applied on the hollow-bored axles of the engine 
truck, while the trailing truck has an American Steel 
Foundries roller-bearing axle assembly fitted with Tim- 
ken roller bearings. 

In the rods and motion work weight reduction was 
an important consideration in view of the high speeds 
for which this locomotive was designed. The drive is 


The two-wheel trailer truck 


through Tandem main rods, with the cylinders spread 
78 in. between centers. The rods are of high-tensile 
nickel steel and are light I-sections. For stiffness the 
parallel rod is fish-belly in form. The eccentric rod and 
crank are also channeled to keep down the weight on 
the main crank pins. The counterbalancing of the loco- 
motive is such that the dynamic augment at the rail at 
a speed of 100 m.p.h. is 10,800 Ib. "The total recipro- 
cating weights on one side of the locomotive amount to 


Six-wheel truck on front of tender 


1,003 1b., of which one-third are balanced. The low 
dynamic augment is due in part to the care in design 
to keep the weights of reciprocating parts as low as 
possible and also to the greatly reduced overhang of 
the pin-borne weights due to the relatively narrow 
cylinder spread. 

The crank-pin bearings are bronze floating bushings, 


p 


inside of Hunt-Spiller gun iron bushings pressed in 
the rods at the rear pins and in the steel articulating 
bushings of the rods at the front pins. The crank pins 
are of carbon steel, hollow bored. 

The suspension is of the customary three-point type. 
In addition to the main driving and trailing-truck 
springs, each side suspension includes two coil cushion- 
ing springs—one lever-connected to the front driving- 
spring hanger and the other interposed directly between 
the end of the rear trailer-spring hanger and the Delta 
trailer-truck frame. The driving springs have a slight 
reverse camber. 

The pistons are light Z-section, open-hearth-steel 
forgings fitted with Hunt-Spiller Duplex packing. 
Bronze wearing faces are provided at the bottom. The 
crossheads and guides are of the Dean three-bar type, 


The engine truck is equipped with clasp brakes 
operated by two brake cylinders 


Ampco bronze shoes being fitted to the crosshead. 
Diamond-Crescent packing is used for piston rods and 
valve stems, the packing for the piston rods being suit- 
able for steam temperatures of 750 deg. F. 

The locomotive is fitted with Walschaert valve motion 
and 10-in. piston valves which have a maximum travel 
of 6% in. An American multiple throttle is fitted in 
the type A superheater header. The latter is connected 
to the valve chambers by the usual outside steam pipes 
and Flextite casings. The Alco reverse gear is located 
at the side of the firebox, behind the skirting below the 
running board, and is supported directly from the engine 
bed. 

The cylinder and valve chambers are lubricated by a 


The tandem rods are of light section 
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Nathan DV-4 24-pint force-feed lubricator. A Nathan 
Type LB mechanical lubricator supplies oil to the steam 
cylinders of the air compressor, the air cylinders being 
lubricated by Westinghouse Type B oil cups. The valve 
motion, rods, spring rigging and brake work are fitted 
for Alemite lubrication throughout. 


Brakes and Brake Rigging 


, The locomotives are fitted with Westinghouse 8 ET 
air-brake equipment and one 87 -in. c.c. air compressor. 
The main reservoir, which is a part of the backbone of 
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the engine bed, is divided into three compartments. 
Between the air compressor and the first compartment 
of the reservoir and between the first and second com- 
partments are radiating pipes. The rear compartment, 
which is small, is connected to the second by a cored 


passage near the top of the dividing wall and serves as 
a final moisture settling chamber before the compressed 
air is drawn into the brake system. 

A new and unusual development embodied in these 
locomotives is the foundation brake, designed by the 
American Brake Company. This is particularly adapted 
to the dissipation of the large amount of energy stored 
in the locomotive when moving at speeds of 90 m.p.h. 
and upward. Clasp brakes are applied on every wheel 
under the locomotive. The engine truck is provided 
with two brake cylinders, one of which applies the 
brake shoes against the front and the other against the 
rear of all four wheels. To steady the truck frame 
against the tilting action of the brake application the 
ends of the equalizers are extended beyond their bear- 
ings on tops of the journal boxes to support the seats 
for coil cushioning springs under the four corners of 
the engine-truck frame. 

The driver brakes are operated by three cylinders. 
The front brake shoes on all four driving wheels are 
applied by a single cylinder through mechanical equaliz- 
ation, while the rear shoes on each side of the locomo- 
tive have separate cylinders, the equalization between 
the two sides of the locomotive being effected pneumat- 
ically. One brake cylinder applies all four shoes on 
the trailing-truck wheels. 

The braking ratios of the three brake systems are, 
respectively, 45 per cent for the engine truck, 60 per 
cent for the trailing truck, and 78 per cent for the driv- 
ing wheels, based on 50 Ib. brake-cylinder pressure. 

The tender trucks are equipped with Simplex unit 
type clasp brakes. 


The Tender 


The rectangular tender is built up by welding upon 
a General Steel Castings water-bottom frame. As it is 
designed to be used in oil-burning service only, the fuel 
tank is built in integrally. The hot-water compartment 
of the Wilson water conditioner is located on the left 
side of the water tank at the front and receives exhaust 
steam from the back end of the cylinder exhaust ports 
through pipes which are carried between the frames and 
under the draft pan to the tender. 

The top of the tank is shrouded to conform with the 
contour of the roofs of the new cars with which these 
locomotives will be operated. A single opening in this 
shrouding provides access to both water and oil-filling 


Shrouding frame in foreground with nearly completed shrouding in background 
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holes. The rear end of the tender is fitted with a 
dummy vestibule connection. The tender is carried on a 
six-wheel truck in front and a four-wheel truck at the 
back. Both trucks are of General Steel Castings con- 
struction and fitted with American Steel Foundries 


Principal Dimensions, Weights and Proportions of the 
C. M. St. P. & P. streamlined Locomotives 


Кайгбай РРР ТОГЕ EAR C. M. St. P. & P. 
Вее он ае Ы wee nore American Locomotive Co. 


Type of. locomotives... 2 sic cere Leer “Hiawatha” 4-4-2 
Road: -numberé =. жое ык 1-2 
SERVICE. V. order Rise aes Sak siete erii Bes High-speed pass. 
Height to top of stack............ 0...0... 14 ft. 4 in. 
Width) ааыа dd men 10 ft. 2% in. 
С ;/linders, diameter and stroke.............. 19 in. by 28 in. 
Malve.- gear, тре аа ао So es Walschaert 
Valves, piston type, зіге..................... 10 in. 

Maximum travel => <2). осер 6% in 

Steam: lap. ус есабына У 1% in. 

pai у о ЖҮРОК ТҮ T 2 4 in. 

Ate PAS ie VPE Ero D Q19/9 aei ga (Etpe rm КТЕ и in 

Cut. off in full gear, per cent............. 85 
Weights in working order: 

On-dfivera (узе ro E E OVANS 140,000 Ib 

On front AMEE 295 cake ирин илк s i Li raus 75,000 Ib 

On trailing “touche! 25.2 s dear 65,000 Ib. 

Toti] engine улар, spe questo LpRPs 280,000 Ib. 

Tender еа оь тела е агаа s 247,500 Ib 
Wheel bases 

РРР 8 ft. $ in. 

Total; engine. ена абаа анов 37 ft in 


Total engine and tender.................. 
Wheels, diameter outside tires: 

DfIVIIg. гоа ото Os d eie exe 84 in. 

Front truck: iieri RS LE И 36 in. 

Trailing truck i 
Journals, diameter and length: 

Driving, both axlés.......- 2:252: oos 


10 n. by 12% in. 
Front trück fos dee Gpeeoi ЖИ Сир И! di dans 


6% in. by 8 in. 


Trailing © tricks с. Тыге шушы stra ayes 7 in. by 12 in. 
Boiler : 

Туре RREY TON . Straight-top 

Steam pressure + 300 1b. 

берде Oi 

Diameter, first ring, ae a in. 


Diameter, largest, outside. 


80 
1324/19 in. by 


Firebox, length and width 753/15 in. 
Height mud ring to crown sheet, back and 
ront 5 
Syphons 
Tubes, number and diameter 
Flues, number and diameter a 
h over tube sheets.................. 1 З 
Total gas area through tubes апа flues.... 1,078 sq. in. 
Grate dF ea ier rd eo oasis аат 69 sq. ft. 
Heating surfaces: 
Firebox and comb. chamber............... 254 sq. ft. 
Syphon? О) ео view ne ead 40 sq. ft. 
Firebox: total... 52. ais ote ug аан 294 sq. ft. 
"Tubes: csc nv so d QUI Vor Tei t bs a PULS S 1,781 sq. ft. 
Оер a. cad score oe does rebar da give 1,170 sq. ft. 
Tubes end fHües ordre. aed sacle wanes 3,951 sq. ft. 
Total) evaporative С у ийе echo eec a oL RR 3,245 sq. ft. 
Superheatine (Type A) ................. 1.029 sq. ft. 
Combined evap. and superheat............. 4.274 sq. ft. 
Water conditioner. „енен niagis Wilson 
Tender: 
Style cce xe dts eub ls e mee Built-in fuel tank 
Water capacity а оа 13,000 gal. 
Fuel capacity. (010) уэе» rt v res 4,000 gal. 
General data estimated: 
Rated tractive force, 85 per cent.......... 30,700 Ib. 
Speed at 1,000 ft. piston speed............ 53.55 m.p.h. 
Piston speed at 10 m.p.h.................. 186.5 ft. per min. 
Weicht proportions: 
Weight on drivers - total weight engine, 
per cett. > as sles: Susan uc C КЫЛ a TU oat ae 50 
Weight on drivers + tractive force......... 4.56 
Total weight engine + comb. heat. surface. 65.5 
Boiler proportions: 
Tractive force -- comb. heat. surface....... 7.18 
Tractive force x dia. drivers + comb. heat. 
ао ruso haere’ fF eate roro БАЛДА; 603 
Firebox heat. surface, per cent. comb. heat. 
ПЕЕ аана IHRE Ha 6.87 
Tube and flue heat. surface, per cent comb. 
Nest éurlath леа» абст ер» aks 69.05 
Superheat. surface, per cent comb. heat. 
RUFÍRCE 2 usus nc S vs du et YO bas 24.08 
Firebox heat. surface + grate area......... 4.26 
Tube and flue heat. surface + grate area.. 42.77 
Superheat. surface + grate area......... 14.92 
Comb. heat. surface = grate area......... 61.94 
Gas area, tubes and flues + grate area... 0.109 
roller-bearing wheel-and-axle units having Timken 


bearings. Davis cast-steel wheels are applied. 

Franklin radial buffer and Unit safety engine and 
tender drawbar are fitted. Miner A-94-XB draft gear 
is installed at the rear end of the tender. Barco steam, 
air and fuel-oil connections are applied between the 
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engine and tender, with T-Z tank valves and hose con- 
nections for water. Barco brake-cylinder connections 
are also used on the engine, trailer and tender trucks. 


Cab, Fittings and Shrouding 


Since the locomotive and tender are built for oil- 
burning service only, there was no need for access to the 
tender through the arch at the rear of the cab. The back 
of the cab has, therefore, been completely enclosed and 
provided with side doors. The cab is of welded con- 
struction with one thickness of American hair felt insula- 
tion between the outside sheets and the inside wood 
lining. The engineman's and fireman's seats are Gustin- 
Bacon type with Spongex cushions. Two auxiliary drop 


Hand rail column in closed and locked position at left 
and in opened position at right 


seats are also provided at the back and are fitted. with 
the same type of cushions. The cabs are fitted with 
Prime clear-vision windows. 

Because of the inaccessibility of the tender while the 
locomotive is running the cab is fitted with water-and- 
oil-level indicators, accompanying which is a calibration 
chart showing the gallons per inch of fuel and water 
heights. There is also a dial type pyrometer which 
shows the temperature of the fuel oil in the tank. 

There are two steam turrets. That for superheated 
steam is located on the smokebox near the superheater 
header and supplies steam for the air pump, the turbo- 
generator, the blower line, the oil burner and the cylin- 
der cocks. The saturated-steam turret is placed in the 
conventional location just ahead of the cab and supplies 
the injector, steam heat for the train and cab, the power 
reverse gear, the feedwater pump and the lubricator 
heater. The locomotive is equipped with an Ashcroft 
back-pressure gage, a Loco Recorder, reading up to 120 
m.p.h., and Union Coded continuous cab signals. 

The headlight is the Pyle-National submerged type. 
with a l4-in. glass reflector, arranged to swing out. 
The special oval front goggle is mounted in a cast alumi- 
num frame. The locomotive has a Leslie Tyfon whistle 
fitted for operation by air or steam. The single horn is 
enclosed within the cowling immediately above the head- 
light. The sand box which is concealed by the shrouding 
is of rectangular form, welded construction and has a 
capacity of 25 cu. ft. Brewster-White remote-control 
type sanders are applied, the control valves being located 
at the sand traps with direct air connections from the 
main reservofr and a pneumatic operating valve in the 
cab. This arrangement is designed to provide a flow 
of sand immediately on the operation of the cab valve. 

The shrouding completely encloses the boiler and all 
apparatus customarily suspended írom the boiler or 
mounted on the locomotive bed. Extending down to the 
running board, it is built of No. 16 gage material— 
Toncan steel for the doors ahead of the smokebox and 
Republic double-strength steel for the remainder. The 
sheets are carried on a frame consisting of angle car- 
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lines which are supported from the running boards and 
braced to the top of the boiler. The shrouding is fitted 
with doors, opposite all washout plugs, sand traps. 
boiler checks, etc. The entire front is enclosed in swing- 
ing doors, the opening of which gives access to the front 
end and the equipment mounted on the front deck. 
Among the interesting details of the shrouding are 
folding steps in the sides which can be let down when 
access to the sand box or cab turret is desired. The 
classification lamps are supported on top of the upper 
hinges of the front shrouding doors and these hinges 
have been designed so that the wiring is carried through 
them to the jacket. The handrail columns are fitted with 
simple spring latches, by means of which the handrail is 
securely locked in the columns. Each is unlocked by a 
push button and opened bv spring torsion. Closing the 
latches automatically locks them in place. An entire 
side section of the handrail can thus be removed and 
replaced in a few minutes without the use of tools. 
The lower section at the front end of the shrouding 
serves as a pilot. This is a stiff, welded structure of 
plates and angles which extends from below the bottom 
of the front-end shrouding doors. A panel on the center 
of the pilot conceals the coupler wken it is not in use. 
The coupler is hinged in its pocket to swing upward 
and when its use is required, on removal of the panel, 
it can be swung down horizontally. Train-brake and 
air signal lines are carried to the front of the locomo- 
tive, where they terminate inside the shrouding with 
standard cut-out cocks. The air hose, when not in use, 


are removed and carried in the concealed tool box. 

The skirting is supported from the outer edge of the 
running boards and extends down about 33 in. This con- 
ceals the reverse gear, the boiler feed punip, the spring 
rigging and most of the valve motion, and forms an un- 
broken line from the rear of the pilot to the rear of the 
tender. 
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Locomotive 
Flange Greaser 


A DEVICE for applying a limited quantity of grease 
to the flanges of a locomotive has been designed 
and patented by W. V. Mallory, enginehouse foreman, 
Acca terminal, Richmond, Va., of the Richmond, Fred- 
ericksburg & Potomac. This greaser has been applied to 
a number of locomotives on the R. F. & P. and is re- 
ported to be working very satisíactorily. 

The Mallory flange lubricator differs from most others 
in that it applies grease instead of oil to the locomotive 
driving-wheel flanges, grease being chosen because of 
the lessened danger of the spread of the lubricant onto 
the wheel tread. As will be noted from the drawing, the 
greaser consists of a container attached to any convenient 
part of the locomotive, a connecting section of pipe and 
the lubricator proper. The latter is made up of a short 
section of 12-in. conduit, inside of which a piece of 14-in. 
pipe fits loosely. The inner pipe or feeding tube is per- 
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Details of the Mallory flange greaser 


forated at the lower end with a number of small holes 
and has a tapered opening at the end which contacts 
with the driving-wheel flange. In service the lateral 
motion of the wheel causes the feeding tube alternately 
to slide upward and gravitate downward, thus carrying 
down a small quantity of grease and permitting it to 
be fed to the wheel flange. When the locomotive is 
standing no movement occurs and the feed is auto- 
matically stopped. 

The best consistency of the grease used depends on 
climatic conditions as determined by experience. The 
container usually employed has a capacity for 10 lb. of 
grease, which has been found to be sufficient for several 
thousand locomotive miles. The greaser is simple in 
construction, inexpensive and easily applied. 


Heat Transmission in Boilers 
(Continued from page 231) 


only 20.6 per cent and no change made in the tube or 
flue surface. 

Another curious development which distinguished this 
test is that, notwithstanding the decreased temperature 
of the gases passing through the tubes and flues and 
the low rate of heat transfer from gas to water, the heat 
transferred over the superheating surface was greater 
than for the non-syphon equipped boiler. 

23—A test of two older types of locomotives is rep- 
resented by Figs. 6F and 6G, which exhibit evaporative 
data for the Pennsylvania Classes E3sd and H8sb, 
respectively. In these tests the temperature was meas- 
ured in the rear end of the tubes and flues instead of 
in the front of the firebox. The effect of this, would, 
by the method used herein, show an excess of heat 
transfer in the firebox. The test results, particularly 
for the E3, are somewhat scattered but the curves de- 
veloped from them appear to be normal. 

Both of these boilers have 15-ft. tubes, with almost 
equal grate area, yet the characteristic equations indi- 
cate that the total evaporation of the E3 is limited by the 
tube transfer, whereas, for the H8 the firebox is the 
limiting factor. 

In Figs. 6—6E and 6G, the summation of the com- 
ponent evaporations approximately equal that of the 
entire boiler, although the former is derived from a few 
selected tests and the latter from complete tests. This 
fact indicates that the tests selected for discussion are 
characteristic. 

For Class E3sd the evaporation, as shown by the 
curve IV’; in Fig. 6F, applies only to the six tests 
enumerated in Tables 7 and 16. The evaporation for 
the complete series of tests, as given in Pennsylvania 
Bulletin No. 11, is represented by curve W. That these 
curves do not coincide indicate that the tests in which 
tube temperatures were taken are somewhat abnormal. 


Table 21—Characteristics of Fuel Used in Tests 


Road and Class 

of Locomotive 
Pennsylvania, Class Mla 
Pennsylvania, Class K4s 
Pennsylvania, Class I1 


Description of Fuel 


Illinois Central, No. 1 


Pennsylvania, Class E3sd Penna. Westmoreland Co. bituminous 


Pennsylvania, Class H8sb 


Penna. Westmoreland Co. bituminous run-of-mine 
Penna. Westmoreland Co. bituminous screened 
s Penna. Westmoreland Co. bituminous run-of-mine 
Baldwin о. Wks. No. 60,000 Penna. Westmoreland Co. bituminous run-of-mine 
42 1H. Williamson Co. No. 6 run-of-mine screened 
Ill Central, 1742, with syphons 111. Williamson Co. No. 6 run-of-mine screened 


Penna. Westmoreland Co. bituminous run-of-mine 


Minimum 
Calorific Products of 
Value of Combus- 


Ultimate Analysis 


Hydro- Nitro- Oxy- Sul. 


Carbon, gen, gen, gen, phur, sh, Dry Coal tion per 
Per Per Per Per Per Per  perLo., Pound of 
Cent Cent Cent Cent Cent Cent Beau. Fuel 
77.8 5.0 1.6 4.9 1.7 9.0 13820 11.55 
79.3 5.3 1.6 6.0 1.0 6.8 14073 . 11.75 
74.2 5.2 1.4 7.1 1.7 10.4 13658 11.07 
74.2 5.2 1.4 7.1 1.7 10.4 13704 11.07 
68.1 5.2 1.1 9.2 3.8 12.6 12563 10.35 
68.1 5.2 1.1 9.2 3.8 12.6 12563 10.35 
79.2 5.1 1.5 6.2 1.6 6.4 14392 11.70 
76.0 4.9 1.4 5.9 18 10.0 14140 11.25 
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EDITORIALS 


Meetings Scheduled for 
Mechanical Associations 


Just before going to press we were advised that the 
Association of American Railroads had granted per- 
mission to the mechanical associations not included in 
its Organization to hold business meetings at Chicago 
in September. Monday and Tuesday, September 16 
and 17, have been designated by the Committee on 
Holding Meetings of the Co-ordinated Associations, 
for meetings of the Air Brake Association, Car De- 
partment Officers Association, International Railway 
General Foremen's Association and Traveling En- 
gineers' Association. The following two days, Wednes- 
day and Thursday, September 18 and 19, have 
been designated for meetings of the American Railway 
Tool Foremen's Association, International Railwav 
Fuel Association, International Railway Master Black- 
smiths’ Association, and Master Boiler Makers’ Asso- 
ciation. 

A hurried check-up by wire indicates that some of 
these associations may not attempt to schedule meet- 
ings in September, but that several of them are actively 
going forward with their programs. The Traveling 
Engineers' Association, for instance, has sent a notice 
to all of its members, indicating that all committees will 
report on the subjects which have been assigned to 
them and that discussions will be conducted in the 
same way as at their regular conventions. The Inter- 
national Railway General Foremen's Association an- 
nounces that reports will be made on the following 
subjects: (1) Shop practices as applied to repairs of 
modern power. (2) Methods of measuring shop ef- 
ficiency. (3) Lubrication of locomotives, cars and 
their appurtenances. (4) Type of shoes and wedges 
most successfully used ; floating or solid type. (5) Value 
of safety drives in the mechanical departments. 

The International Railway Fuel Association and the 
Master Boiler Makers Association are working on their 
programs. 

Radical changes in railway operating methods and 
equipment, the possibility of utilizing improved tools 
and facilities, and pressing problems involving the per- 
sonnel, would seem to demand aggressive and con- 
structive study and action on the part of all of the 
mechanical-department associations. Too much time 
has already elapsed between their meetings. Inter- 
change of experiences and joint consideration and study 
of important problems affecting better service, and 
operating efficiency and economy are vital in the best 
interests of the railroads. It will be a grave mistake 
if this opportunity is allowed to pass. 
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The Enginehouse 
Foreman 


"With an engine off the track on the turntable while 
the movement was very rushing, and at the same time 
expecting the federal inspectors to show up at any 
hour; with the force cut down 50 per cent, and the 
material allowance cut down 85 per cent, this causes 
you to rob Peter to pay Paul——————. * * * Ж * 
I have gone days without seeing my children, only 
when looking down upon them while they were asleep 
in their beds; all this because of spending such long 
hours in the roundhouse." 

Thus reads part of a letter from an enginehouse 
foreman: a letter typical of several which we have re- 
ceived in reference to the article, “Roundhouse Fore- 
man's Daily Log," published in the Railway Mechanical 
Engineer for May. 


Minimizing Failures of 
Locomotive Axles 


Failures of locomotive axles, while not frequent, may 
nevertheless result in considerable damage or even in a 
disastrous wreck. These failures, it has been observed, 
usually occur in the wheel fit portion a short distance 
from the inside face of the wheel hub. In this con- 
nection signs of rust have often been observed at this 
point which indicate a slippage or movement between 
the surface of the axle and the bore of the wheel hub. 
Due to the location which renders inspection extremely 
difficult it is rarely possible to detect incipient cracks 
and remove the axle before a fracture occurs. The puz- 
zling feature of the situation has been the fact that 
an analysis by accepted formulas has shown stresses to 
be well within the elastic limit of the axle material. 

The repeated occurrence of such failures was evidence 
that there must be certain stresses set up in the axle 
the cause of which had not been determined. In order 
to ascertain the reason, if possible, a carefully conceived 
and well-conducted investigation was carried out as out- 
lined in an article in the April issue of the Railway 
Mechanical Engineer. The investigation included 
photo-elastic studies of combined stresses due to wheel- 
press fits and axle flexure under load, together with 
fatigue tests. Information obtained indicated with great 
clearness where several modifications might be made in 
the design which would add materially to the axle life 
and by a reduction of stress concentration permit of 
the utilization of practically the full elastic strength of 
the axle. 

The changes found to be necessary were: Elimination 
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of the shoulder next to the wheel hub; the adoption of 
an increased diameter for the wheel fit; and the groov- 
ing of the wheel hub on the inside to obtain a flexibility 
of the hub which would result in a decrease in concen- 
trated axle stresses. These improvements, while ap- 
plicable primarily to outboard-bearing axles of trailing, 
engine and tender trucks of steam locomotives and to 
certain axles of electric and internal-combustion loco- 
motives, are also at least partially applicable to driving 
axles and engine-truck axles, with inboard bearings, as 
well as to crank pins. The research, moreover, would 
indicate that the A.R.A. standards for freight- and pas- 
senger-car truck axles might be revised with advantage. 
Another change advisable in car wheels is the adoption 
of the hub groove. 


Skilled Workers 
Needed 


"Skilled machine workers are at a premium now." 
This clause is quoted from an article on the front page 
of a newspaper published in an industrial city of the 
East. The statement that “more than one hundred 
jobs went begging during the day," appears in the 
same article. It is true that thousands of people are 
still on relief rolls in that city, although many have 
been dropped in recent weeks. The difficulty apparently 
is that they are not skilled for machine work or shop 
operations of the type required. 

Thoughtful railroad mechanical department officers 
have been expressing concern at what may happen 
when they attempt to rebuild their shop forces. Some 
roads are beginning to add apprentices in the effort 
to prepare for the future. The Federal Committee on 
Apprentice Training, in the opening paragraphs of its 
bulletin No. 1, entitled, *What the Federal-State Ap- 
prentice Training Program Means to Employers," 
issued April, 1935, gives four reasons for an impend- 
ing scarcity of thoroughly trained labor. There has 
been a moratorium on training during the depression. 
Immigration from Europe, one of our chief sources of 
skilled labor, has been cut off. The length of the 
working day in industry has been shortened. New 
machinery, new processes and new methods introduced 
since 1929 have caused the obsolescence of skilled 
workers. 

Freight car loadings in recent weeks have not aver- 
aged more than those of the same time a year ago. 
The general belief, however, seems to be that we 
are on the way up and out of the depths of the de- 
pression. When things do really start to move the 
railroads will have a real job on their hands. It is 
high time to get the shop organization and equipment in 
shape for a recovery, which apparently cannot much 
longer be delayed, even though the politicians continue 
to meddle and interfere with economic forces which 
they do not understand and which they cannot intelli- 
gently control. 
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Why Carry the Burden 
Of Obsolete Facilities? 


During the past five years the railroads of this country 
have, through force of necessity, been operating under a 
policy involving severe retrenchment in the purchase of 
equipment which contributes to the improvement oí 
property. During that time the industries which manu- 
facture equipment used on railroads have devoted much 
of their time to the development of new ideas which are 
now available and ready to help effect the economies 
the railroads must make to assure profitable operation. 
The fact that the roads have been reluctant to make 
expenditures for property improvement has given rise 
to the feeling in some quarters that railroad manage- 
ment is not progressive and that it has no desire to 
take advantage of modern improvements in order to 
cut costs. Those who are in close contact with railroad 
problems and know by experience that there are many 
obstacles which tend to restrict that freedom of action 
so common in some other industries do not share that 
feeling. 

Of all the problems in railroading there is none of 
greater magnitude, when viewed from the standpoint 
of operating expenditures, than that involved in the 
maintenance of equipment. Twenty-seven per cent of 
the money spent for operation is spent for this purpose 
and in normal times this represents an average of ap- 
proximately 400 million dollars a year. The facilities 
used for the maintenance of equipment represent an 
investment of one billion dollars of which 320 million 
is in shop machinery, a large part of which investment 
is admittedly obsolete both from the standpoint of age 
and of productive capacity. 

In any consideration of a question of such magnitude 
and importance as that of equipment maintenance it is 
worth while to keep clearly in mind the fact that, as 
rail traffic increases, the unit costs of equipment re- 
pairs will probably increase disproportionately unless 
management takes steps to control that tendency by tak- 
ing advantage of modern methods and equipment to 
effect economies. The question naturally arises as to 
the direction in which efforts should be directed to 
bring this about. It is fortunate that, during the past 
five years, a great deal of thought and careful study has 
been given to the question and that we are much better 
equipped to provide an answer than we were five years 
ago. Studies made by various agencies indicate that 
substantial economies may be effected in equipment 
maintenance by the introduction of modern motive 
power to replace obsolete power, which can be operated 
under any condition only at greater cost than is justi- 
fied, and in the replacement of obsolete and inadequate 
shop facilities. These are two phases of the problem 
which must be considered jointly for to introduce mod- 
ern motive power without also making the necessary 
improvements to repair facilities would only result in 
preventing the roads from enjoying all of the savings 
they have a right to expect. On the other hand the 
importance of improving shop facilities can best be 
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appreciated when it is considered that such improve- 
ments begin to return savings on the investment im- 
mediately they are installed and, as new motive power 
is introduced, it can be done with the confidence that 
a threefold objective has been reached—reduced repair 
costs as a result of modern design; reduced costs of 
operation on the road and the lowest possible repair 
costs when the locomotive comes to the enginehouse and 
the back shop. 

That shops and enginehouses have not been given 
the consideration by management they seem to deserve 
is indicated by the fact that less than four per cent of 
all the money spent for additions and betterments on the 
Class I roads over a period of 17.5 years prior to 1932 
was spent for improving the facilities which the indus- 
try uses to maintain equipment the cost of which main- 
tenance represented 27 per cent of all operating ex- 
penses. 

A review of the foregoing facts seems to point quite 
clearly to the need of a definite policy in relation to 
motive power and equipment—one which will assure 
the systematic replacement of obsolete locomotives and 
cars and obsolete repair facilities over a period of 
years in order ultimately to arrive at a point where 
the average age of equipment is materially reduced and 
where reduced maintenance costs may be enjoyed as 
a result of improvements in equipment, repair facilities 
and methods. The establishment of such a policy can 
best be brought about by an intensive study of the 
mechanical and operating problems of individual roads. 


Can New Shop Tools Be Justified ? 


There are those who are of the opinion that one of 
the reasons why machine tools in the railroad field have 
been continued in service, in many cases far beyond the 
end of their economic life, is that the long-established 
policies in relation to depreciation have not been sound 
and that had the roads, like some other industries, set 
up adequate depreciation there would have been a 
reserve out of which to purchase new tools. Three 
facts in this connection are important: (1) Accounting 
practices employed by the railroads are not of their 
own choice but are established by the Interstate Com- 
merce Commission; (2) The I. C. C. has already 
ordered the roads to change over from retirement to 
depreciation accounting and (3) regardless of account- 
ing methods, should a cash reserve be set up that por- 
tion of the reserve fund established as a result of shop 
machinery depreciation would not, in all likelihood, be 
earmarked for machinery purchases but would be 
thrown into a fund which would be spent for those 
improvements which would return the greatest saving 
on the investment. If this be true it is evident that the 
only justification for the purchase of new machine tools 
is that by their increased productive capacity and lower 
machine maintenance costs they will return as great or 
a greater percentage on the investment than any other 
equipment that could be purchased. . 

Studies which have been made in this and other in- 
dustries leave no doubt that modern machines, as com- 
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pared with those 20, 30 or even 40 years old, can not 
only effect substantial economies but can in many 
instances pay for themselves in a relatively short period 
of time. These columns, during the past two years, 
have included many articles which have indicated the 
savings that might be made and have ventured sug- 
gestions to the effect that, even during depression years 
when capital investments have been sharply curtailed, 
it would be worth while for mechanical officers to in- 
vestigate the potentialities of profiting by installing 
improved machine equipment through greater produc- 
ing capacity or, at least consider that such installations 
would cut down the operating losses by reducing ma- 
chine-tool operating and repair costs. 

In presenting this issue the reader's attention is di- 
rected to two articles, one entitled "Railway Equipment 
Maintenance" on page 217 and the other entitled “Lo- 
comotive Maintenance Facilities at Oelwein Improved" 
on page 220. The first of these articles records some 
most interesting statistics relating to the question of 
equipment maintenance and in its conclusion the author 
pertinently states, among other things, that “There can 
be no great increase in the spread between income and 
expense until management as a whole is able to recog- 
nize the superior results accomplished by outstanding 
methods and facilities and can arrange its organization 
in such a manner that the entire industry may profit 
therefrom," and that “Economical maintenance of 
equipment, continuing over long periods of time, can be 
attained only by adopting a consistent policy of man- 
agement, beginning with the careful design of equip- 
ment in every way suitable for the conditions under 
which it must operate. Management must then provide 
suitable repair-shop facilities equipped with the best 
machinery obtainable, together with a personnel prop- 
erly organized and intelligently directed so that the 
service life of equipment may be restored currently as 
required by the traffic handled." 

The second article, dealing with the rehabilitation of 
shop facilities on the Chicago Great Western is the 
story of what one railroad mechanical department has 
actually done to assure itself of minimum locomotive 
repair costs—an accomplishment that involved the re- 
arrangement of facilities; the retiring of 135 obsolete 
machine tools, most of which were over 35 years old, 
and the installation of 48 modern machines to take 
their place. The results, which are recorded in the 
article, speak for themselves both as to increased pro- 
ductive capacity and the ability to perform a better 
job in considerably less time. 

Every mechanical officer owes it to his company to 
give serious thought to the importance of reducing 
equipment maintenance expenditures. Such a reduc- 
tion can best be brought about by an intensive study 
of the conditions surrounding his operation and where 
it is discovered that obsolete facilities stand in the wav 
of improvement he can adopt a policy of equipment re- 
placement with the confidence that improvements in 
equipment—whether it be locomotives or repair facili- 
ties—will assure a satisfactory return on the investment. 
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THE READER'S PACE 


Sectional Seales 
For Weighing Locomotives 


To the Editor: 

The article on page 58 of your February number 
prompts me to offer some further comments on this 
subject. One can sympathize with mechanical depart- 
ment officials who have enough responsibilities and 
troubles now and are reluctant to explore any new 
avenues. At the same time, it may as well be admitted 
that if sectional scales were unnecessary, undesirable, 
and of questionable value except for obtaining the cen- 
ter of gravity of a locomotive, they would never have 
attained widespread use in other lands, where man- 
agements are by no means addicted to useless expendi- 
tures. 

The difficulty of obtaining consistent figures for the 
weights on individual wheels appears to be somewhat 
exaggerated in the letter reproduced-on page 58. Inci- 
dentally, the reason advanced for this difficulty consti- 
tutes a poor recommendation for equalized spring rig- 
ging, and the mention of weights that are inconsistent 
in all respects, etc., reminds one that British engineers 
have long claimed that the exact weight from time to 
time on any one axle of an equalized locomotive is 
highly doubtful. However, equalizers are almost uni- 
versally used by Continental European railways, and 
they seem to have little trouble in weighing their 
engines. Individual axle loads of every type of loco- 
motive in Germany, based on average scale weights, 
are published in the official "Merkbuch." It may be 
of interest to quote from the "Instructions for the 
Handling of Locomotives and Tenders in the Work- 
shops," formerly in effect on the Prussian-Hessian 
State Railways. I do not know the exact procedure 
at present prescribed on the Reichsbahn, but it probably 
closely follows the former Prussian practice. 

"Immediately before weighing, all springs, as well as 
guides and bolts of spring hangers, are to be well 
pounded, in order to remove as far as possible any 
change in the axle-loads caused by frictional resist- 
ance. 

“For the determination of axle-loads in working 
order, the following are to be assumed: for the engine- 
men, 330 1Ь.; coal bunkers and water tanks filled, 10.2 
Ib. of coal on each sq. ft. of grate area; 165 lb. of sand 
in each sandbox ; a water level of 4 in. above the crown 
sheet in cold boilers, or a level of 6 in. in hot boilers 
at the authorized working pressure; and equipment of 
the locomotive with all accessories in their regular 
places of storage. Two-cylinder locomotives are to be 
weighed once with the right crank in a position 45 
degrees above the forward dead center, and once with 
the same crank 45 degrees below the back dead center. 
The average of these two weighings gives the weight 
sought." 

With some of the statements on page 58, there will 
be general agreement. Certainly. no one would recom- 
mend placing individual wheel scales at the disposal of 
shop and road forces indiscriminately, Adjusting loco- 
motive wheel-loads is not a job to be entrusted to any 
handyman about the shop or roundhouse. Experience 
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and judgment are required, since tampering with the 
load on any one wheel immediately affects the load on 
every other wheel of the engine. Also, the danger of 
unauthorized experimenting with weight distribution 
must be kept in mind. Perhaps the continued success 
of sectional scales and adjustable spring rigging in 
European practice may be partly ascribed to the rigid 
discipline said to be imposed on the shop and engine 
men. 

There can be no doubt that a “set of individual loco- 
motive scales located at the designing headquarters of 
each railway that can afford them would be very desir- 
able." If an elaborate set of weighing equipment, con- 
sisting of a scale with 14 separate tables, is considered 
a prime necessity in the central workshops of a metre- 
gage railway in Nigeria, for instance, how much more 
requisite must it be in the United States where wheel- 
loads are much higher in relation to weight of rail. 
The high cost of a complete sectional scale is probablv 
the most effective argument against it. To meet this 
objection, foreign firms with long experience in the 
manufacture of locomotive weighing apparatus have per- 
fected several types of portable weighing machines. 
which serve the purpose very well. In determining the 
static weight of locomotive engines, it is scarcely essen- 
tial to work to such fine limits as “plus or minus 20 Ib.” 
Greater variations than this may be recorded, accord- 
ing as the enginemen may be fat or lean. 

What many motive power officials fail to recognize, 
or refuse to admit, is the possibility that the wheel-loads 
of their engines may be, not hundreds, but thousands of 
pounds above or below the specified weights. Whether 
this be due to faulty design, slipshod maintenance, or 
other causes, it is not an ideal condition and nothing 
is gained by closing one's eyes to it. Some American 
engineers are entirely satisfied if the center of gravity 
of a locomotive is in the correct position, their assump- 
tion then being that the weight distribution is bound 
to be approximately correct. Theoretically, each loco- 
motive has a certain definite weight at the rail under 
each wheel. Practically, in every locomotive with more 
than two axles, there are ways of varying that weight 
within wide limits, without changing the center of gravity. 

While diagrams of foreign locomotives, showing in- 
dividual axle-loads as ascertained by weighing, may be 
found by the hundred, there is a remarkable lack of 
similar published information relating to American loco- 
motives. In searching for such data, the writer came 
across the following figures which, though pertaining 
to an engine of 30 years ago, are most illuminating: 


Type 2-10-2 


Leading truck.......... cee eee eee ee eene 
First drivers. 
Second drive 
Third driver 
Fourth drive ЕЕ 
Fifth drivers... 
Trailing truck 60% <n nel e err Sine ee еа 


It will perhaps be agreed that the carrying gear of 
this engine was in need of some intelligent manipula- 
tion, and I believe that more drastic treatment than 
jarring would be necessary to make those scale read- 
ings agree with the theoretically correct weights. Dis- 
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crepancies of 22,000 Ib. cannot be charged entirely to 
friction within the spring rigging. 

Coming a little closer to the present time, a diagram 
presumably based on scale weights, shows the follow- 
ing driving axle-loads for the USRA light 2-10-2 type 
locomotives : 


First drivers. Loose eerte haer aca 
Second drivers. 
Third drivers. 
Fourth drivers. 
Fifth drivers.. 


A difference of 8,100 Ib. between the loads on the 
Ist and 3rd pairs of drivers could hardly be considered 
negligible. Nevertheless, differences of 5,000 to 10,000 
lb. and more among various driving axle-loads, though 
they are not conducive to low maintenance costs, are 
not the most important phase of the problem. As ob- 
served by Mr. Raitt on page 59, more serious conse- 
quences are caused by the shifting of weight from driv- 
ing wheels to leading and trailing trucks, which seems 
to be a common ailment of modern locomotives. The 
results are loss of adhesion, hot boxes on the truck 
axles, increased resistance to curving, and rough riding 
of the engines. As a final example, let me cite the 
case of some recent foreign-built heavy engines of typ- 
ical American design. These were new engines with 
full-sized tires on every wheel. The figures will speak 
for themselves : 


As weighed by 
railroad after 


Builder's being thor- As finally 

specification oughly broken іп adjusted 
Leading. irüGk 5222022594 Жаз 48,000 1b. 67,000 Ib. 53,500 lb. 
Dryers ызалуу detect p 204,000 Ib. 160,000 Ib. 199,500 Ib. 
Trading’ troek 2.2» 0s6 green 50,000 Ib. 75,000 Ib. 49,000 Ib. 
302,000 Ib. 302,000 Ib. 302,000 Ib. 


Ww. T. HoEckER. 


Creeping 
Reverse Gears 


To THE EDITOR: 

I should like to comment on the editorial “Creeping 
Reverse Gears,” which was published in the September, 
1934, Railway Mechanical Engineer, page 329, and the 
communication entitled, "The Problem of Reverse Gear 
Creep Must Be Solved,” on page 63 of the February, 
1935, issue. 

I have had to do with reverse gears for 30 years and 
want to say that the authors of these two articles have 
brought out more real facts regarding them than I have 
yet heard any one individual express. Indeed, this is a 
subject very few people are capable of discussing. 

In the first place, the average machinist knows very 
little"àbout the reverse gear and apparently is not in- 
terested in studying it. As a result, the railroads pay 
dear for their "whistle." Some engineers are satisfied 
as long as the gear will reverse. If they cannot work 
the engine in close cut-off, because of the gear creeping 
back and cutting out entirely, the engineer lets his lever 
down a couple of notches. The engine then exhausts 
too hard and cuts the fire too heavy. This may affect 
the speed and if the engineer tries to put it back in close 
cut-off, it repeats the performance. ‘Tired of jockeying 
about in this way, he allows the lever to stay down a 
couple of notches and, figuratively speaking, lets the 
engine run “with the bridle off." Even then it would 
not be so bad if the reverse gear would stay where he 
put it, but it will not and continues to work up and 
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down as much as three-quarters of an inch, and some- 
times an inch. 

As a result, more fuel is burned and the engineer 
turns in a report, “Reverse gear creeping. Won't hold." 
The machinist in the enginehouse examines the cup 
leathers in the reverse gear cylinder. He finds that they 
are not in bad shape, but decides to renew them at a 
cost of around $4.00 for the new material, and possibly 
more. Then he decides that the piston rod needs turning 
and that the piston rod packing is leaking. It is an ad- 
ditional expense to turn the rod and replace it, let us say, 
75 cents. A new set of piston rod packing will cost 
another $1.00 or $1.50. Finally he decides to face the 
valve. It will cost $5.00 or $6.00 to remove the chest, 
face the valve and replace it. After all this work and 
expense, the engine is quite likely to come in from the 
next trip with the same report—" Reverse gear creeping. 
Won't hold." 

What are we going to do about it? Shall we spend 
more time looking for something that we don't know 
about? In a terminal with a small force you cannot 
afford to put a machinist and helper on a reverse gear 
for the entire eight hours. 

'The writer thinks he is fairly familiar with all but a 
few of the gears on the market. I have yet to see one 
with a slide valve or rotary valve that does not creep, 
"Believe It Or Not." The two articles that you have 
published should be read and re-read by all mechanical 
operating officers, as well as the machinist who repairs 
the gears. 

FOREMAN LOCOMOTIVE DEPARTMENT. 


RarLway Pay Снескѕ.—І. G. Hull, Atchison, Topeka & Santa 
Fe agent at Hulah, Okla., settles all claims as to the smallest 
railway pay check. He owns Santa Fe check No. 54151 R. R. 
dated July 1, 1934, in the amount of one cent. They don't come 
any smaller than that. 


ON DUTCH EAST INDIES’ 
BAL! ISLAND,GROW INTO TREES 


Further explanation furnished by the Editor upon request 
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With the 


Car Foremen and Inspectors 


Passenger Truek Work 
On the Illinois Central 


FEATURE of the extensive passenger-car recon- 

ditioning program carried out by the Illinois 
Central during the past year was the attention given to 
truck repairs. All trucks on general repair cars were 
completely dismantled and every part sandblasted or 
otherwise cleaned, inspected for defects and repaired or 
renewed, as necessary, so that when re-assembled, the 
trucks were in condition to give reliable service over an 
extended period of time. Ex-Cell-O casehardened steel 
pins and bushings were applied throughout in all motion 
parts to assure long wear and freedom from slack action. 
All pedestal and bolster bearing surfaces were provided 
with special wear-resisting steel plates. 

Particular attention was paid to the squaring of the 
truck frames to avoid any possibility of flange cutting. 
Equalizer bearing surfaces were built up by welding and 
remachined. Coil and elliptic springs were carefully 
checked and dipped in a No-Oxide bath to prevent rust- 
ing and assure easy spring action. Pullmanite journal 
boxes, Magnus brass and coil spring packing were ap- 
plied. An unusual precaution in the interests of maxi- 
mum smoothness of truck and car operation was the 


careful counter-balancing of all wheel assemblies, thus 
preventing the development of hammer blows which are 
otherwise transmitted through the truck spring suspen- 
sion to the car body. 

The trucks for Illinois Central passenger coaches, 
lounge, buffet, parlor and dining cars are given heavy 
repairs at the Burnside (Ill.) shops, this work being 
concentrated in one section of a shop which is served by 
a 10-ton electric traveling crane and provided with neces- 
sary machine equipment, including engine lathes, a slot- 
ter, a shaper and a 10-ton bushing press. The black- 
smith department with all necessary forging and heat- 
treating equipment is located in the bay adjacent to the 
truck work, an arrangement which saves considerable 
trucking time and labor in handling truck parts to and 
from the blacksmith shop. 

The passenger trucks to be repaired consist, generally 
speaking, of the integral cast steel type with straight 
equalizers and the earlier type of cast steel truck frame 
with bolted pedestals and underhung equalizers. As 
soon as a pair of car trucks are removed in the shop, 
they are rolled out to the sandblast station and thor- 


Truck repair department at Burnside passenger-car shop of the Illinois Central 
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Below—Passenger-truck equalizers machined in 
groups of four on a 24-in. slotter 


oughly cleaned by sandblasting, then being returned to 
the shop and completely dismantled. The frames are 
mounted on substantial three-leg horses, the wheels and 
axles being sent to the wheel shop and various other 
truck parts sent to their respective shop departments for 
necessary reconditioning work. Referring to the illus- 
tration, which shows two truck frames mounted on the 
special horses in the truck shop, the well-braced con- 
struction of these horses will be noticed; also the pro- 
vision of steel bands around the heavy oak blocks which 
form the tops of the horses and make large and sub- 
stantial bearing surfaces for the truck frames. 

After sandblasting, the truck frames are thoroughly 
inspected for cracks at all fillets, corners and parts sub- 
ject to breakage. The next operation is to square the 
truck frames, which is done using the same kind of 
trams, gages and general method as in squaring loco- 
motive shoes and wedges. By this means, pedestal 
bearing surfaces are located square with the center line 
of the truck frame, bolt holes being plugged and re- 
drilled, if necessary, to accomplish this purpose. As 
stated, casehardened steel liners are applied to the 
pedestals. Brake rigging hanger suspension holes are 
reamed and casehardened steel bushings applied. 
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Above—Truck repair department at Burnside 
passenger-car shop of the Illinois Central 


All truck motion parts are sandblasted and inspected 
carefully for cracks. Worn holes in the brake and spring 
rigging are filled by the electric welding process, new 
holes being drilled to standard spacing and .004 in. 
smaller in diameter than the hardened steel bushings 
which are subsequently applied by the use of the 50-ton 
press shown in one of the illustrations. All brake and 
spring rigging parts are normalized after welding, but 
before the application of the hardened bushings. The 
brake and spring hanger pins used in these bushings are 
also of the Ex-Cell-O type, being machined to close 
tolerances from a uniformly high quality of steel which 
is casehardened to a predetermined depth and designed 
to give unusually good wearing properties. One of the 
illustrations shows a miscellaneous greup of hardened 
steel pins and bushings used in various truck parts. 

Particular care is exercised in reconditioning the truck 
equalizers. All equalizers are sandblasted and thor- 
oughly inspected for cracks or possible defects. Equalizer 
bearing surfaces are built up where worn by welding to 
about 2 in. above standard blue-print size, the equalizers 
then being normalized and the bearing surfaces accur- 
ately machined to the original dimensions. 

The first operation in machining these equalizers is 
to square and clamp four of them as a unit on the table 
of a 24-in. slotter, as shown in one of the illustrations. 
A roughing cut is then taken over the bearing surfaces, 
using a %-in. feed. А smooth finishing cut is made with 
a square-nose tool, no scratches being permitted to re- 
main in the face of the equalizers or at the fillets. The 
equalizer ends are machined on a shaper; also the sides. 
About eight equalizers can be machined, floor to floor, 
in seven hours, using this method. 

After machining, the equalizers are placed, two at a 
time, on three parallel pedestals, mounted on a face 
plate, as shown -in one of the illustrations. In this 
position, they are checked for squareness in both direc- 
tions and for a full contact on the horizontal bearing 
surfaces. Referring to the illustration, it will be noted 
that one-half round slots have been machined in the 
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equalizer bearing surfaces to accommodate the ribs on 
the journal boxes and thus hold the equalizers in the 
proper position, in spite of the disturbing vibration and 
shocks encountered in service. The amount of equal- 
izer offset, as well as length, is checked while the equal- 
izers are on this surface plate so as to make sure that, 
when assembled in the truck frame, all parts will fit 
accurately. The equalizers illustrated are of the under- 
hung type but straight-bearing equalizers also are 
checked on this surface plate. 

Bolsters are sandblasted and inspected for defects, 
worn surfaces being built up by the acetylene welding 
process and spring seats machined square on a shaper. 
Due care is exercised to provide the necessary clearance 
for normal spring action and rocking. The bolsters and 
side bearing suríaces, as well as those on the truck frame, 


are equipped with special wear-resisting steel plates. 
Worn truck center plates are built up by oxy-acetylene 
welding and re-machined to standard dimensions on an 
engine lathe. 

Springs are sandblasted, inspected and, if in suitable 
condition for further service, dipped in a vat of No- 
Oxide to give a lubricating and rust-preventive coating. 
Defective springs are replaced with new or repaired 
springs. Temporary calibrated springs are applied in 
the trucks whenever there is any question regarding the 
proper spring capacity required for a given car. This 
is usually done as a check on one car of each series to 
make sure that the proper spring capacity is being ob- 
tained. Brake beam ends are built up by the electric 
welding process, the ends turned and new bushings ap- 
plied. Brake heads are reamed out and bushings applied. 


Below—Lucas 50-ton press used in applying hardened 
steel bushings in brake and spring rigging 


Above—Miscellaneous spring and brake rigging parts 
equipped with Excello hardened steel pins and bushings 

View shows swing hanger, brake hanger, truck lever connection, bal- 
ance hangers and pins, lever connections and pins, brake head, truck 
lever, brake-beam fulcrum, lever bushings, pull-rod bushings, lever con- 
nection bushing, brake-beam bushings, miscellaneous pins, balance hanger 
bushing and adjusting rod bushing. 


Above—Truck frames mounted on horses ready for 
squaring and other repair work 
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Wheels and axles are reconditioned in the wheel shop 
in accordance with the usual procedure. The wheels 
applied to all lounge, buffet, dining and parlor cars are 
counterbalanced to assure easy riding. The method of 
counterbalancing consists of trying each set of mounted 
wheels with the journals resting on a pair of level, hori- 
zontal steel bars. If out of balance, the wheels are placed 
in the wheel lathe and excess metal turned off the hub, 
as necessary, to make the wheels balance. This particu- 
lar detail in reconditioning passenger-car trucks, which 
is often overlooked, contributes to a rough riding truck 
and car, particularly at modern high operating speeds. 

All of the operations in repairing passenger-car trucks 
at Burnside shops are done by experienced truck shop 
men under sufficiently close supervision to assure the 
desired results as to quality and permanence of the work. 


Hand Brake 
Chain Connection 


NEW and more economical form of hand-brake 
chain connection to the hand-brake rod, known 
as the Apex hand brake chain adjuster, has recently 
been placed on the market by Apex Railway Devices, 
310 S. Michigan avenue, Chicago. This adjuster, made 
of malleable iron, is 7% in. long, 3146 in. wide at the 


Close-up view of the Apex hand brake chain adjuster 


mouth, and 1946 in. at the lips of the jaw. The link in- 
side the jaw rests on a ledge and is secured from dis- 
lodgement by a V2-in. bolt passing above it, as illustrated. 
There is no strain on the bolt, for the center line 
of pull on the jaw is well below the bolt. In addition, 
the jaw is reinforced at that point taking the stress 
by a strap passing across the lower portion. The 
strength of the connection is said to be nine times greater 
than the safe working load of the brake chain. 

The Apex adjuster is designed to furnish an econom- 
ical medium for maintaining the proper brake chain 
length throughout the life of a freight car. 


Railway Mechanical Engineer 
JUNE, 1935 


Apex chain adjusters are manufactured in six dif- 
ferent types to fit all applications on new or exist- 
ing equipment. 


Boring Tools and 


Cutters 


WO products recently placed on the market by the 
Davis Boring Tool Co., St. Louis, Mo., are espe- 
cially designed for use in connection with the machining 
of car wheels. The Davis expansion boring tool shown in 
the illustration is used for rough and finish boring and 
chamfering car wheels in one operation. The feature of 
this tool is a four-cutter micrometer expansion unit for 
the roughing operation instead of the usual two-cutter 
unit which is used in other styles of the Davis expansion 
car-wheel boring tools. Stellite is welded to the tool 
body in front of the roughing cutters, thus preventing 
excessive chip wear and prolonging the life of the tool. 
'These boring tools can be furnished with high-speed 
steel, Stellite or tungsten-carbide-tipped cutters. 
The Davis Super cutters are a development brought 
about by the necessity of providing improved cutting 


Davis four-cutter Two-in-One car wheel boring tool 


tools for the rough and finish boring of the heat-treated 
steel wheels. These cutters are made of a grade of 
high-speed steel selected as a result of numerous tests 
by the Davis research department. They are scientific- 
ally ground and heat treated for uniform structure and 
hardness. 


The heating coils in the bottom of each tank were fabricated by welding 


2.in. extra heavy genuine wrought-iron pipe. A total of 14,400 ft. of such 


pipe was required for the 75 cars. 

Interior of one of 75 syrup tank cars built in the fall of 

1934 by the General American Transportation Corporation 

for the Crystal Car Lines, a subsidiary of the Corn 
Products Refining Company, Sharon, Pa. 
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Frisco Rebuilds Box and 
Gondola Cars 


NE of the outstanding projects in the extensive 

car rehabilitation program planned by the St. 
Louis-San Francisco for completion during the present 
year is the rebuilding of 600 wooden box cars into 
steel cars at an approximate cost of $750,000; also the 
rebuilding and application of steel sides to 150 Frisco 
50-ton gondola cars. The box-car work is being done 
at the North Springfield ( Mo.) car repair yard and the 
gondola-car work at Yale, Tenn., a modern progressive 
system of repairs being followed at each place. 

The double-sheathed wood box cars, when received 
at the car repair yard at North Springfield, are placed 
at the first position where all wood is removed. At the 
second position, the underframe and steel ends are 
thoroughly inspected and necessary repairs or renewals 
made. Steel work is then given a thorough cleaning by 
sandblasting and all rust and scale removed preparatory 
to painting. The trucks are inspected and repaired, new 
wheels being applied when necessary. After the under- 
frame, trucks and steel ends are painted, Youngstown 
steel sides are placed in position and corrugated steel 
doors, supplied by the same manufacturer and equipped 
with Union duplex door fixtures, are applied; also, 
safety appliances. A decking gang then applies the wood 
floor stringers at the doorways and the wood floor, the 
latter being secured with Grip Nut Leak-proof bolts. 

The inside lining is then applied to the car sides and 
ends, extending up to the side plate. The Hutchins 
outside metal roof is applied, running boards put in 
place and the cars moved to the final position where they 
are painted, stenciled and weighed. The cars are equip- 
ped with Symington swivel-butt couplers, Ajax hand 
brakes and Miner friction bolster springs, the latter 
being designed especially to provide easy riding at mod- 
ern high operating speeds. The outside metal roof is 
laid over a wooden sub-roof which prevents moisture 
from forming on the underside and makes these cars 
particularly desirable for such high-class lading as flour, 
cereals, etc. 

The cars are moved from one position to another 
by means of an air-operated winch. Various jacks, 
safety platforms and devices are used to assure safety, 
speed of operation and convenience for workmen. The 
schedule calls for completion of 50 cars a month. The 
cars are repaired in units of two cars at each position, 
requiring a grand total of 564 man-hours, or 282 man- 
hours per car. The detailed operations performed at 
each position, together with the man-hours for each 
double-car unit, are as follows: 

Station 1.—EKach car is moved to the stripping track 
where all wood from the body, including floor and roof. 
is removed. The above operation requires the time 
of four third-class car men, eight hours each, and two 
laborers, eight hours each. Total, 48 man-hr. 

Station 2.—The work at this station includes cutting 
off all old rivets from defective parts to be removed 
from the steel framing and straightening the steel ends. 


(1) Frisco box car as received for rebuilding at North 
Springfield (Mo.) shops (2) Car at Station 3 for refitting 
steel parts and redriving underframe rivets (3) One of 
the new steel car sides being lowered into position at 
Station 6 (4) Car ready for movement to Station 7 where 
the decking gang applies floors (5) Steel box car at Sta- 
tion 10, painted, stenciled and ready for service 
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operations which require two first-class car men eight 
hours each, and two second-class car men eight hours 
each. Total, 32 man-hr. 

Station 3.—At this station, the steel framing is fitted 
up and riveted, requiring the services of eight first-class 
car men as fit-up men and four first-class, one second- 
class and one third-class car men, each for eight hours, 
as driving gang. Total, 112 man-hr. 

Station 4.—The car is now ready for the sandblasting 
gang. All metal parts, including the steel underframe, 
are given a thorough cleaning, this work being performed 
by one third-class painter and one laborer, eight hours 
each. Total, 16 man-hr. 

Station 5.—The car is next moved to this station 
where the trucks are gone over, repaired and wheels 
applied when necessary. All brake rigging is overhauled 
or renewed. The car is painted, that is, the steel under- 
frame, trucks and steel framing. The operations men- 
tioned require the time of one first-class car man six 
hours, one second-class car man six hours, one brake 
rigging man four hours and a second-class painter four 
hours. Total, 20 man-hr. 

Station 6.—The car is now ready for the application 
of steel sides, drilling and driving up. This requires a 
Brownhoist crew four man-hours, six first-class fit-up 
men 48 man-hours, four first-class drive-up men 32 
man-hours, and two second-class drive-up men 16 man- 
hours. Necessary welding is also done here, requiring 
two welders 14 man-hours. Total, 114 man-hr. 

Station 7.—The decking gang is next in line for the 
application of the flooring and deck supports, which 
requires three first-class men eight hours each. Total, 
24 man-hr. 

Station 8.—The next operation is applying the interior 
framing and inside lining which requires three first- 
class men eight hours each. Total, 24 man-hr. 

Station 9.—The roofs and running boards are applied 
at this station, requiring two first-class and one second- 
class car men eight hours each. Total, 24 man-hr. 

Station 10.—The car is now painted and stenciled, 
which completes the various operations. This work re- 
quires one first-class and two second-class painters. 
Total, 14 man-hr. 


Miscellaneous 


Item 1—Making and reconditioning of steel parts: 
Two blacksmiths, first-class, 14 man-hours; опе boiler- 
maker, first-class, 4 man-hours; two boilermakers, third- 
class, 14 man-hours; one bo:lermaker, third-class, 8 
man-hours. Total, 40 man-hr. 

Item 2.—In carrying on the various operations listed 
above, a great deal of miscellaneous work is necessary, 
which cannot be charged to the individual operation, 
such as time of supplymen, laborers and mill workers. 
Total, 96 man-hr. 

Grand total man-hours for two cars, 564 hr. 

Average man-hours per car, 282 hr. 

Work on the 50-ton gondola cars is being done, as 
mentioned, at Yale, Tenn., where a progressive system 
of repairs similar to that described for the box cars is 
being followed. 


(6) Frisco 50-ton gondola as received for rebuilding at 
Yale (Tenn.) shops (7) Gondola with wood side plank- 
ing removed, ready for steel strippers (8) Skeleton under- 
frame ready for application of a new all-steel superstruc- 
ture (9) Gondola after application of new steel parts, 
trucks and safety appliances (10) Completely rebuilt and 
modernized gondola car, painted ready for service 
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In the 


Back Shop and Enginehouse 


Repairing Distributing and 
Feed Valves at Piteairn* 


HE repair work on feed and distributing valves, 

as on other important air-brake parts, is handled 
by the Pennsylvania at four central shops on the system 
—Wilmington, Del.; Altoona, Pa.; Pitcairn, Pa., and 
Ft. Wayne, Ind. Air-brake parts for the Central 
Region are repaired at the central air-brake repair shop 
at Pitcairn. Previous articles have described the facilities 
of the shop and, in detail, the operations involved in 
repairing air compressors and triple valves. This article 
s with the operations on feed valves and distributing 
valves. 


Distributing Valves 


When a distributing valve has been in service six 
months, or for any reason fails to function properly it 
is removed from the locomotive and forwarded to the 
central shop for repairs. Before a distributing valve is 
removed from a locomotive it is tested with a device, 
shown in Fig. 1, which is attached to the air-brake hose 


Fig. 1—Feed and distributing valve test device for use 
at the rear end of the tender 


on the rear end of the tender. With this testing device 
attached and with the locomotive brake valve in lap 
position, the air cock leading to the choke fitting having 
a l4g-in. orifice is opened until a 5-lb. reduction of 
brake-pipe pressure results. The distributing valve must 
respond to this reduction and if it fails it is removed. 
This test, known as the service sensitive test, is made 


."This is the fourth of a series of articles dealing with repair work on 
air-brake equipment at the P.R.R. Pitcairn air-brake repair Shop. Previous 
articles appeared in the March, April and May issues. 
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each day. In testing distributing valves the signal hose 
coupling is not used. The other cock is kept closed. 

The type of distributing valve handled at Pitcairn is 
known as the 6E valve and is divided into two classes ; 
namely, plain and quick action, or, to be more explicit, 


Fig. 2—Dial type cylinder calipering gage 


those equipped with plain cylinder caps and those 
equipped with quick-action caps. Approximately 18 
per cent of the distributing valves handled at Pitcairn 
are of the type equipped with quick-action caps. 
Distributing valves are unloaded at Pitcairn from cars 
from outlying points into steel containers which are 
moved into the shop by lift trucks. The containers are 
taken to that section of the shop which is set aside for 
specialized repair work on distributing valves. The lay- 
out of this section can be seen in the drawing of the 
Pitcairn shop which appears on page 116 of the March 
issue of the Railway Mechanical Engineer. Each valve 
that comes to the shop is identified by a marker plate 
which is bolted to the application cylinder cover for the 
purpose of recording the shop abbreviations, repair 
marks and the date of the last repairs. Before proceeding 
with repair operations the valves are separated into two 
groups, as follows: Those which have been in service 
less than six months from the time they last received 
attention and those which have been in service more 
than six months. As a rule valves which have been in 
service less than six months are cleaned, lubricated and 
tested and only such repairs made as may be indicated 
by a rack test. If the date on the valve marker plate 
indicates that it has been in service more than six months 
the valve is dismantled and repairs made to remedy the 
defects which appear as the result of visual inspection. 
During the «cleaning operations all internal parts, 
except gaskets, are cleaned with a turpentine substitute, 
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care being taken to remove all foreign deposits from the — anti-friction oil. The application piston packing 
ports in the various valves and their seats, the ports and leather is lubricated sparingly with a brake-cylinder 
passages being blown out with compressed air. All pis- compound on the application side of the piston, the 
tons are tested on centers to insure their straightness lubricant being placed between the expander ring and 
with a device shown in Fig. 7 on page 202 of the May 
Railway Mechanical Engineer. A pointed piece of wood, 
similar to a lead pencil, is used to clean the feed grooves 
and ports, the use of a metal tool being prohibited be- 
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Fig. 3—Gages used for selecting packing rings for dis- the packing leather. When the valves are assembled 
tributing valve cylinders the threaded portions of all cap screws, nuts and plugs 
are sparingly coated with oil and graphite. 

the ring grooves and care is taken not to distort them in When the cleaning operation has been completed and 
any manner unless their renewal is necessary. the valve assembled the workman places his individual 
'The faces of the slide valves and their seats are spar- identification mark on the marker plate and the valve is 
ingly coated with a special triple-valve grease. The delivered to the test rack where tests are made according 
equalizing piston and its cylinder are lubricated with to a standard test code adopted by the railroad company. 
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Cast Iron 


One Surface of Plate to be Ground Flat 
and True and a Sheet of No.00 Emery 
Cloth Cemented to it. Air Bubbles and 
Lumps to beRemoved. 


Piston Rings to be Placed in Grooves 
and Rubbed by Hand on Emery Covered 
Surface of Plate Until Desired Thickness 
of Ring is Obtained. 


Fig. 5—Ring lapping holder and plate 
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Tool Steel Tempered 


Fig. 6—Gage for checking distributing valve upper 
cylinder cap 


It the valve meets the requirements as called for in the 
test code, the test-rack operator places his mark on the 
marker plate and passes the valve on to a helper stationed 
nearby who plugs the openings and places the valves 
in a container to be delivered to the stores department. 


Repairs to Distributing Valves 


If repairs are necessary, the test rack operator lists 
on a special form inserted in the exhaust opening any 
defects found in the valve and it is then delivered to 
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Fig. 7—]ig for straightening wing on end of equalizing 
piston of distributing valve 


the repair station in the shop. In the event that repairs 
to slide valves and seats are necessary, the valve bodies 
are placed on a reciprocating lapping machine, and in 
case the slide and graduating valves require reseating, 
this is done on a rotary lapping machine. Illustrations 
in last month’s article on the triple valve show both of 
these lapping machines. The distributing-valve parts 
are lapped in the same manner as triple-valve parts. 

If the test shows packing-ring defects, the cylinders 
are gaged for wear with a cylinder calipering gage shown 
in Fig. 2. This device is inserted in the bushing with 
the points 4—A and the pivot point B resting on the 
lower cylinder wall until the angle C contacts the gasket 
face on the distributing valve body. With the pivot 
point B resting on the lower wall and the indicator 
point D in contact with the opposite wall of the cylinder 
the crosshead E, which is fastened to the indicator gage. 
is moved back and forth in the guide F. With the 
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crosshead moving the indicator pin actuates the gage 
which indicates in thousandths of an inch the variations 
in the cylinder wall. This variation must be less than 
.002 in. The test is made on at least three points 
around the circumference of the cylinder and if it shows 
too much wear the valve body is sent to an internal 
grinder to be reground for an over-size packing ring. 
The position of the angle C on the guide bottom can 
be adjusted to conform to cylinders of various depths. 
The additional varying lengths of the indicator pin D 
are used for different size cylinders. The details oi 
this cylinder calipering gage were shown in Fig. 8 on 
page 202 of the May Railway Mechanical Engineer. 

Piston packing rings are selected with the aid of a set oí 
gages shown in Fig. 3. The various sizes of piston packing 
rings are shown in the table referring to the sketch 
in Fig. 4. If gage No. 1, for example, does not enter 
the cylinder, a No. 1 ring is used. If gage No. 1 does 
enter the cylinder, a No. 2 ring is used, and so on. 
until, as may be the case, a No. 4, gage enters. When 
this happens the bushing is considered too large and 
the valve body is returned to the manufacturer for 
rebushing. Lapped joint rings are used exclusively. 
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Front View 


Fig. 8—Jig for straightening distributing valve 
emergency valves 


When piston packing rings are too wide for the ring 
groove they are reduced in thickness by the use of a ring 
holder and lapping plate shown in Fig. 5. 

Pistons having worn or defective packing ring grooves 
are returned to the manufacturer for repairs and appli- 
cation pistons, with worn baffle plates and spiders, are 


Valve Cap 


Fig. 9—Device for testing leakage in feed valve pistons 
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handled in the same manner. The various springs used 
in the valves are carefully checked for length, number 
of coils and general condition. Distributing valves with 
broken or cracked bodies are returned to the manu- 
facturer for welding if their condition warrants it. Worn 
threads in the safety-valve openings are repaired by 
tapping out to a larger size and applying a threaded 
bronze bushing to bring back the opening to standard. 
Difficulty is sometimes experienced in preventing the 
application valve from traveling to the right beyond 
the lap position which permits air from the main reser- 
voir to escape into the brake cylinder when it is not 
desired. This is caused by wear on the inner face of 
the upper cap nut, a condition brought about by the 
constant striking of the application piston graduating 
stem when the piston moves to the extreme right. This 
condition is remedied by building-up the cap nut by 
welding and machining it to the original dimensions. 
The gage used for checking the upper cylinder cap 
is shown in Fig. 6. Worn or distorted equalizing piston 
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Fig. 10—Methods of repairing feed valve piston 
and bushing 


wings are restored to normal by means of a device 
shown in Fig. 7. The piston is placed with the wing 
resting on the anvil base 4 and the flanger B is placed 
on the top face of the wing with the movable center 
in the flanger inserted in the piston center. A light tap 
with a hammer is usually sufficient to remedy the worn 
or distorted condition. Difficulty is sometimes experi- 
enced in keeping the emergency slide valve and the 
quick-action cap seated. This is caused by a distortion in 
the emergency valve stem and, in order to correct the 
trouble, the device shown in Fig. 8 is used to good ad- 
vantage. The stem is placed sidewise over the anvil at 
A and an ell-shaped tool B is placed on the upper face 
of the stem. While it is in this position a light blow 
with a hammer on the upper end of the tool corrects the 
difficulty. 

After all of the parts of the distributing valves have 
been returned to the repair station, a workman laps 
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the slide valves to the seats with oil and laps the piston- 
packing ring to a bearing on the cylinder wall, using 
oil during the operation. Usually a few strokes are all 
that is necessary for either of the above operations. The 
valve is then lubricated and assembled in the same man- 
ner described for the cleaning operation, the work- 
man's identifying stamp being placed on the marker 
plate before the valve is delivered to the test rack. 
When the test has been completed and the valve found 
ready for service the test-rack operator adds his mark 
and turns the valve over to a nearby helper who plugs 
all openings and places the valve in a container for 
delivery to the stores department. 

The E-7 safety valve used in connection with the 
distributing valve is dismantled and the parts cleaned 
in a turpentine substitute, aíter which the necessary 
repairs or renewal of parts is made. The valve is 
finally assembled and tested on a standard test rack. 
Valves on which the threaded portion of the body has 
become damaged are repaired by means of a brass 
adapter. 

Approximately 225 distributing valves are cleaned 
or repaired at the Pitcairn air-brake shop each month. 


Feed Valves 


Most of the 4,800 steam locomotives on the Pennsyl- 
vania System are equipped with one or both of the 
two following feed valves. The newer type, known as 
the M-3-a feed valve, is used to regulate and maintain 
a pressure in the brake pipe and is of a capacity suf- 
ficient to meet the demand of long freight trains. The 
older type, the C-6 feed valve, is used principally as a 
reducing valve for maintaining pressure in the reducing 
valve pipe on the independent brake and on the signal 
line on passenger trains. 

Feed valves are tested with the device shown in Fig. 
1. By placing the engineer's brake valve in the running 
position and opening the cock leading to the choke fitting 


Feed valve dismantling and cleaning bench showing trays 
of parts on the shelves 


containing the 4 в-іп. orifice brake-pipe pressure is re- 
leased to the atmosphere. 

The feed valve must maintain brake-pipe pressure with 
a fluctuation of not more than 215 Ib. from the pressure 
to which the valve is set. When the C-6 feed valve is 
used as a reducing valve for the signal line the following 
test is made: After all leakage is eliminated from the 
signal line the test device is attached to the signal hose 
at the rear end of the tender and the cock leading to the 
choke fitting containing the И в-іп. orifice is opened to 
the atmosphere. The reducing valve must maintain 
signal-line pressure constant or with a fluctuation of not 
more than 2% Ib. of the pressure at which it is set. Feed 
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valves are removed at least every six months for clean- 
ing, oiling or necessary repairs. 

When feed valves are received at Pitcairn they are 
loaded into containers and taken into the shop to the 
section set aside for the feed-valve repairs. The arrange- 
ment of the facilities in this section consists of two 
benches, back to back. Several rows of open shelves 
project above the bench tops and are located between 
them. Valves are taken from the container and dis- 
mantled, the parts for each individual valve being kept 
together by the use of a small metal tray of sufficient 
size to hold the parts of one valve after being dismantled. 

Inasmuch as there is some difference in the construc- 
tion of the M-3-a and the C-6 feed valves the methods 
used in repairing the C-6 type will be described first. 

The tray containing the dismantled parts is placed 
on one of the open shelves within reach of the workman 
whose duty it is to clean the parts. Here all internal 
parts which require cleaning are gone over with a 
turpentine substitute, care being taken to remove all 
foreign deposits from the ports in the valves and their 
seats. The length of the regulating valve stem is kept 
within proper limits by the use of a gage shown in 
Fig. 13, which is placed on the annular projection or 
shoulder in the diaphragm chamber. The stem end 
should just clear the gage. If it does not, necessary 
adjustments are made either by shortening the stem by 
means of filing or squeezing the stem to increase its 
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Fig. 11—Calipering gage used on feed-valve cylinders 


length. "When necessary renewals of such parts as 
diaphragms, springs, cap nuts, etc., are made. Particular 
attention is given to the diaphragm shoulder to see that 
the edges are not sharp. Such a condition causes 
cracked diaphragms. 

When all of the parts have been cleaned they are 
lubricated as follows: The slide valve and its seat are 
lubricated by a sparing application of high-grade cylinder 
oil. No lubricant whatever is applied to the piston or 
the cylinder. Cap nuts are coated lightly with oil and 
graphite. 

When the cleaning operation is completed the work- 
man assembles the valve, but for reasons which will be 
explained later in the article the spring box assembly 
and the piston cap nut are not tightened up but are 
merely screwed in lightly by hand. The workman places 
his identifying mark on the top face of the bolting flange 
and the valve is placed in a bin within easy reach of 
the test rack operator. The first tests made after the 
valve is placed on the test rack are those to determine 
the condition of the supply valve piston, the slide supply 
valve and the regulating valve. Next, the spring box 
assembly and the piston cap nut are removed and a 
device shown in Fig. 9 is screwed into the piston cap- 
nut opening. Leakage in the regulating valve may then 
be noted, as one end of the valve is exposed. If the 
slide valve is leaking it will be indicated by a blow from 
the port at the side of the regulating valve in the recess 
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under the diaphragm. Leakage past the piston can be 
noticed on the gage attached to the test device. The 
pressures shown on the gage should not be less than 
20 Ib. nor more than 60 Ib. to the sq. in. If it 
should be below this minimum it is an indication that 
the piston is too tight and, if above the maximum, that 
the piston is too loose. In the event that a leaking 
regulating valve is the only defect, repairs are made 
by the test-rack operator. This is accomplished by 
inserting a screwdriver in the small slot in the cap-nut 
end of the valve and turning the valve with a reciprocat- 


repairs were made. A metal protector is clamped 
through the bolt holes in the bolting flange and the valve 
is placed in a container to be taken to the stores 
department. 

he valves which fail to pass the test after being 
cleaned and lubricated are placed in a double bin within 
reach of the repair bench, one side of the bin being for 
valves with loose pistons and the other for valves having 
defective slide and regulating valves. The repair man 
takes the valves apart for repairs and distributes them 
according to the nature of the repairs required. Should 
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Fig. 12—Device for straightening feed valve piston stems 


ing motion using powdered pumice as an abrasive. 
Should the piston be too tight an adjustment is made 
by removing a small amount from the piston with a 
piece of fine emery cloth. If the piston is too loose, 
further tests are discontinued and the valve is passed 
to the repair bench. Should the valve pass the required 
test the operator places his identifying mark on the 
bolting flange adjacent to the mark placed by the cleaner. 
in addition to the stamp designating the shop at which 
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Fig. 13—Gage for checking feed valve regulating valve 
stem length 
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slide valves or seats in the body require reseating, this 
is taken care of on the rotary and reciprocating lapping 
machines which are located directly across the 6-ft. 
aisle from the feed-valve repair section. In order to 
avoid misplacing a piston which is not defective, it is 
returned to the bushing after the slide valve 
has been removed. During the lapping operation the 
piston is placed on the table near the valve being lapped 
and when the lapping is completed it is replaced in the 
bushing. On feed valves having defective pistons the 
pistons and the slide valve are removed and the regulat- 
ing and spring-box portions are loosened but not re- 
moved from the valve body. Valves requiring repairs 
are then placed in the bin within reaching distance of 
a lathe-hand. 

Worn or cut bushings are trued up and another 
piston fitted having a tolerance of .001 in. When the 
bushing becomes too large for the maximum size piston 
a new bushing is applied. 

Worn pistons are trued up until they eventually 
become too small, when a ring or liner is applied to 
the piston head as shown in the upper part of Fig. 10. 
Piston liners are finished to 1.800 in., being made from 
brass tubing and soldered in place. The standard piston 
size is 1.750 in. and the over-size pistons are 1.775 and 
1.800 in. The bore of a new piston bushing is finished to 
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РИН Opening in Base Plate 
for entering Swivel Bolt 


1-4%4 in., or %4 in. under the standard as shown in the 
lower part of Fig. 10. This is done for the purpose of 
utilizing a piston which has been trued up to a size 
less than standard. 

When fitting the piston to the bushing a cylinder 
calipering gage, shown in Fig. 11, is used to assist in 
determining the bushing dimensions. The gage is inserted 
in the bushing with the point B resting on the lower 
cylinder wall. Point А on the wedged-shaped arm 
is brought into contact with the opposite cylinder wall 
by loosening the thumb screw C, pushing the arm 
forward until contact is made. The thumb screw is 
then locked and the size obtained with a micrometer 
across the distance Æ to B. Pistons with bent stems 
are reclaimed with the device shown in Fig. 12. Re- 
ferring to that figure, the arm is for the purpose of 
taking the twist out of a piston wing, which is ac- 
complished by placing the opening in the arm over 
the wing and turning it until the wing is lined up with 
the piston stem. When the necessary machine work 
has been completed on the piston and the bushing the 
feed valve is taken to the rotary or reciprocating lapping 
machine to have the slide valve and seat lapped in. 

А grinding compound mixed with signal oil is 
used for the purpose. Valves are then returned to the 
repair bench to be given the necessary attention which 
consists of rubbing the slide valve over the seat for a 
few strokes, using oil during the operation. Parts are 
lubricated and the valve assembled in the manner de- 
scribed for cleaning and oiling and the repair man's 
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Fig. 14—Distributing 
valve stand 


identifying mark placed on the bolting lug. The valve 
is then delivered to the test rack for a prescribed test. 
When completed the test rack operator marks the valve 
adjacent to the other marks, a metal protector is applied 
and the valve placed in a container for delivery to the 
stores department. 

Approximately 1.100 type C-6 feed valves are cleaned 
or repaired monthly at Pitcairn. 


M-3-a Feed Valves 


The M-3-a feed valves are handled in a manner 
similar to that described for the C-6 valves. The slide 
valves are ground on the rotary lapping machine and 
the slide valve seat in the bushing is lapped on the 
reciprocating lapping machine. This bushing is as- 
sembled which simplifies the handling of it consid- 
erably. The piston is equipped with a packing ring 
having a step cut or lap joint. The manner of determin- 
ing the proper size ring is shown in Fig. 3, the rings 
being furnished in four sizes as shown in the table of 
dimensions in Fig. 4. The gages shown in Fig. 3 
consist of a set of four sizes. If No. 1 gage does not 
enter bushing, a No. 1 ring is required, but if it does 
enter a No. 2 ring is required, and so on until a size 
is reached which permits a No. 4 gage to enter the 
bushing. When this happens the bushing is scrapped. 
The valves are cleaned, lubricated and then tested and 
those which fail to pass the test are sent to the repair 
bench to be dismantled and necessary repairs made. In 
lubricating the M-3-a valves the slide valve and seat 
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are coated with a special triple valve grease and the 
packing ring and the cylinder are lubricated sparingly 
with an anti-friction oil. After being cleaned or 
repaired the valves are tested on a standard Westing- 
house test rack according to a code of tests adopted by 
the railroad company. А sheet-iron marker plate is 
fastened across the cover plate for the purpose of in- 
dicating where the valve was repaired and the identifying 
marks of the repairman and inspectors. A metal pro- 
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Fig. 15—Feed valve stand 


tector of a design similar to that used with the C-6 
valves is then placed on the valve and it is ready for 
placing in containers for delivery to the stores depart- 
ment. 

Approximately 130 type M-3-a feed valves are cleaned 
or repaired each month at Pitcairn. у 

Two of the stands developed for holding distributing 
and feed valves during the various dismantling, cleaning 
and repair operations are shown in Figs. 14 and 15. 


Beneh and Pedestal 


Grinders 


AUT the shop tools recently placed on the mar- 
ket by the Stanley Electric Tool Division, The 
Stanley Works, New Britain, Conn., are a 7-in. and 10- 
in. grinder with long spindle construction which pro- 
vides more space between the wheels and the motor, sim- 
plifying the grinding of large, odd-shaped pieces. These 
grinders have fully enclosed wheel guards with end cov- 
ers which fit over the rims of the guards. These guards 
are easily adjusted for grinding at any point on the 
wheel circumference. The tool rests are mounted on 
the wheel guards and are adjustable to follow wheel 
wear. The spindles are mounted in ball bearings fully 
enclosed. Tapped holes are provided in the wheel 
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guards for attaching Stanley safety eye shields if de- 
sired. 

The 7-in. grinder known as No. 557 is equipped with 
two 7-in. by l-in. wheels (one coarse and one fine). It 
is driven by a %-hp. motor, has an overall length of 
1934 in. and weighs 75 Ib. The 10-in. grinder, known 
as No. 610, has two 10-in. by l-in. wheels, is driven by 
a V4-hp. motor, and has an overall length of 24 in. The 
shipping weight is 160 Ib. Either of these machines may 
be used as bench or floor machines, suitable pedestals for 
floor mounting being available. 


Horizontal Boring. Drilling | 
And Milling Machine 


HE illustration shows one of a series of improved 

horizontal boring, drilling and milling machines 
marketed by the Giddings & Lewis Machine Tool Com- 
pany, Fond du Lac, Wis. This group of machines, 
known as the Series 30, are particularly adapted to the 
use of the new cutting tools, such as tungsten carbide, 
which require a powerful, accurate spindle drive. In 
order to assure precision performance these machines are 
built with two spindles, a large main spindle running at 
500 r.p.m. for boring and heavy milling and a small, light 
high-speed spindle which operates at 1,500 r.p.m. Both 
spindles are driven by herring-bone gears and run in 
anti-friction bearings. A clutch arrangement permits 
cutting out the main spindle when the high-speed spindle 
is in use thereby eliminating any flywheel effect. An- 


Giddings & Lewis horizontal boring, drilling and 
milling machine 


other feature of these machines is the directional con- 
trol by means of which such parts as table, saddle and 
headstock always move in the direction that the control 
levers are moved regardless of the direction of rotation 
of the spindle. 

The machine illustrated is a standard No. 350-T hav- 
ing a 5-in. main spindle and a 2-in. high-speed spindle. 
Each spindle has a selection of 36 speeds ranging on 
the main spindle, from 6.25 to 375 r.p.m. and, on the 
high-speed spindle, from 25 to 1,500 r.p.m. The main 
spindle has 18 feeds, from .010 in. to .500 in. and the 
high-speed spindle has the same number of feeds rang- 
ing from .002 in. to .125 in. The main spindle has a 
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longitudinal travel of 36 in. and the high-speed spindle 
a 9-in. travel. 

The center distance between the spindles is 8.75 in. 
and the maximum distance from the table top to the 
center of the main spindle is 48 in. The working surface 
of the table is 36 in. by 72 in. and the cross travel of the 
table is 60 in. The machine is driven by a 1,200-r.p.m. 
15-hp. constant-speed motor. The net weight is 30,000 Ib. 


Universal 
Turret Lathe 


MONG the new turret lathes recently developed by 

the Warner & Swasey Company, Cleveland, Ohio, 
is a No. 4 universal machine having a bar capacity of 
134 in. diameter and chuck capacity of 18 in. This 
machine is designed for fast operation with a minimum 
of effort on the part of the operator and the controls 
have been so arranged as to be of easy access to the 
operator from his normal working position. 

'The universal cross-slide carriage and hexagon turret 
operate entirely independent of each other and all feeds 
have uniform increments. The cross-slide carriage has 
six reversible power feed changes, both cross and longi- 
tudinal. Six adjustable stops trip the longitudinal feed 
at any desired point. The square turret has automatic 
indexing and a large micrometer dial on the cross slide 
allows widely spaced graduations for measuring accur- 
ately the depth of the cut. 

Pressure lubrication in both aprons keeps the bearings 
clean and free from grit and prevents washing the lubri- 
cant away. The slide and bed ways are lubricated by 
means of a plunger pump. 

The hexagon turret has six power feeds and adjust- 
able feed trips operate automatically for each turret face. 
The turret revolves on an adjustable tapered roller 
bearing. A hardened and ground taper lock-bolt for the 
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turret works into a hardened and ground taper bushing 
located at the front of the slide directly under the cutting 
tool. 

The all-geared head has 12 speeds and is designed for 
high-speed operation with modern tungsten-carbide cut- 
ting tools. The entire gear assembly is mounted in a 
one-piece head and bed casting. The spindle and all 
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gear shafts run in roller bearings. Multiple disc clutches 
control the speed changes. The head is lubricated by a 
splash system. All speed lever positions are direct read- 
ing and in the direct line of vision. No chart is neces- 
sary in order to determine lever positions. The motor 
drive is by means of silent chain or multiple vee belts 
and the motor, mounted directly under the head, is com- 
pletely enclosed. 

The floor space required by the machine is 3 ft. 2 in. 
by 7 ft. 10 in., exclusive of the bar feed rod, and its 
net weight is 3,700 Ib. 


Triple Purpose 
Radial Drill 


bh Wess recent developments of the American Tool 
Works Company, Cincinnati, Ohio, of interest to 
railroad shop men is the line of American Triple-Pur- 
pose radial drills ranging in arm lengths from 3 ft. to 
12 ft. These radials are designed to handle a wide 
variety of operations varying from large boring and 
tapping to the average high-speed drilling in cast iron 
and steel. The quadruple geared head of this machine 
has four speeds which are divided into two distinct 
ranges; one for high-speed drilling and light tapping 
and the other for heavy tapping and boring. The head 


American Triple-Purpose radial drill 


mechanism is fully enclosed, there being no running 
parts exposed. In the design of these American radials 
specific attention has been given to the centralizing of 
controls so that it is possible to operate the machine 
from the normal working position. The gear box speed 
control levers have been extended to the arm girdle, 
where on all smaller size machines they can be reached 
without moving from the operating position, while on 
the larger sizes rarely more than one step is ever re- 
quired to reach them. Through these two levers the 
six gear box speeds can be controlled. From the head, 
with a movement of the lever, the operator may clamp 
or unclamp and raise or lower the arm through a 
safety elevating mechanism. To make the swinging of 
the arm easy a special ball bearing is interposed between 
the column and sleeve at the bottom while at the top 
a ball bearing is interposed to take the radial thrust of 
the sleeve. The column binding lever extends well to 
the front, where it can be conveniently reached by the 
operator. 
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Typical of this line of American radials is the 5-ft. 
radial with a column 15 in. in diameter. This machine 
will drill to the center of a 120-in. circle and has a 
maximum distance from spindle to base of 66 in. The 
spindle traverse is 18 in. and the hole in the spindle 
will take a No. 5 Morse taper. The traverse of the drill 
head on the arm is 49/4 in. and of the arm on the column 
33% in. This machine has 15 feeds having a range of 
004 in. to .125 in. The spindle speeds range from 23 
to 1,200 revolutions per minute. The net weight of the 
5-ft. machine is 13,000 Ib. 


Oxy-Acetylene Welding and 
Cutting'in the Shop* 
By D. C. Reidt 


Wu the oxy-acetylene process as applied to 
the railroad shop is still in its infancy, progress 
in the education of shop men and shop foremen on the 
majority of railroads has advanced to the point where 
the value of the torch as a means of effecting economy in 
the repair of equipment and in certain fabricating opera- 
tions is fairly well understood. However, constant de- 
velopment of the art makes it imperative that this cam- 
paign of education be continued in order that full advan- 
tage may be taken of improvements in equipment, ma- 
terials and procedures which are constantly being in- 
troduced. 

In considering the relative merits of various processes 
available for the completion of repairs, ultimate economy 
is, of course, the controlling factor. In other words, both 
the cost and quality of the repair operation must be con- 
sidered in order that final economy may be rightly de- 
termined. А part repaired at relatively low cost which 
subsequently fails or does not give the expected service 
does not contribute to economy but on the contrary 
makes for higher ultimate costs. It is, therefore, neces- 
sary in choosing between the various methods affecting 
detail repairs to determine not only the cheapest method 
of doing the original work, but also the length of service 
which may be expected from the repaired article in order 
that that procedure may be selected which will yield the 
greatest ultimate economy. 

The locomotives which come to the shops for repairs 
are of numerous types and classes. Further they are 
used in various classes of service and under widely vary- 
ing conditions, all of which means that the individual 
items of equipment when received for repairs are in 
highly variable condition and it is, therefore, possible 
only in the most general way to plan repair operations 
in advance of delivery to the shop. As a general rule the 
repairs to be made to any item of equipment are de- 
termined largely by a detailed inspection made after the 
locomotive or car has been delivered to the shop and 
plans for repair can only be made after such inspection 
is complete. 


Stripping Locomotives by Gas Process 


The stripping of either locomotives or cars in prepara- 
tion for repairs presents the first opportunity for the 
economical application of the oxy-acetylene process. In 
present practice, the cutting torch is the most important 
dismantling tool and its use for this purpose insures 
large economies both in time and cost. In the per- 

* Excerpts. from a paper presented before the thirty-fifth Annual Conven- 


tion of the International Acetylene Association. 
t General superintendent of motive power, Boston & Maine. 
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formance of the one operation of removing fireboxes or 
firebox sheets which are in need of renewal the cutting 
torch has speeded up and helped to balance shop opera- 
tions. Before the advent of the cutting torch the stock 
alibi for all departments when work was delayed was 
“waiting on the boilermakers.” 

At the present time, thanks to the superior speed of 
the cutting torch the boilermakers are able to get the 
jump on the machinists and to complete their work in 
such time that total days in shop for engines requiring 
new fireboxes or heavy boiler work have been greatly 
reduced. 

The same thing applies in greater or less degree to 
all of the stripping operations. It is no longer necessary 
for the strippers to spend hours in drilling or shooting 
refractory bolts or in removing frozen nuts and the 
whole dismantling operation has been speeded up to the 
point where many hours of time are saved in getting the 
equipment to the point where actual repair operations 
can be started. 

In the use of the cutting torch for dismantling opera- 
tions it is necessary, however, to avoid the destruction 
of usable material the cost of which would outweigh the 
economy between cutting and removing by other 
methods. In order to avoid the destruction of usable 
parts it is necessary that the inspector or foreman de- 
termine in advance where the cutting torch should be 
used and where other methods of removal should be 
employed. As a general proposition it may be said that 
parts which are not to be replaced can be more 
economically cut with the torch than removed by other 
methods. 

While the economies resulting from the use of the 
cutting torch in stripping locomotives and cars prepara- 
tory to the completion of general repairs is a spectacular 
operation from which large savings per unit of equip- 
ment are secured, the use of the same torch in speeding 
up and reducing the cost of running repair operations is 
a no less important application. 

The removal of staybolts or flues in small lots or in 
scattered positions is not only economical from a cost 
standpoint but materially reduces the time each engine 
must be held out of service for repairs. Equally valuable 
is this method of cutting bolts, nuts and other fastenings 
when the removal of machinery parts is required. 

The modern enginehouse which is not equipped with 
facilities for flame cutting is badly handicapped in the 
requirement of keeping power moving at the least pos- 
sible cost and with the greatest feasible dispatch. 

Another very important field in which the cutting 
torch is predominant is in the dismantling of obsolete 
equipment which has been written off the books and is 
to be sold as scrap, and in the reduction of all metal scrap 
to charging-box or furnace size, in which condition it 
commands the highest market price. 

A differential always exists between the market price 
of cut and sorted scrap and uncut miscellaneous scrap 
which more than covers the cost of handling and cutting 
and provides a margin of profit. The railroads which 
cut their own scrap to proper sizes for use by the steel 
mills and sort it into the required grades realize a sub- 
stantial profit by so doing. 

The introduction of the oxy-acetylene welding process 
has made it possible to repair by welding cracks or frac- 
tures or by building up worn surfaces and to continue in 
service large quantities of material which it was previ- 
ously necessary to scrap and replace with new parts. 


Heavy Repairs Involve Many Welding Operations 


Locomotives undergoing repairs are in the shop for 
periods of from a few days to several weeks and the 
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welding and machining of parts for replacement can be 
accomplished in such time as not to delay the procedure. 
Parts such as pistons, crossheads, guides, motion work, 
rods and other running-gear parts and boiler and ma- 
chinery appliances are delivered aíter stripping to the 
department where detailed inspection and repairs are to 
be made. In the larger shops it has been found advisable 
to set aside a bay or section where all movable parts re- 
quiring welding or building up are sent and where a 
crew of welders equipped with the necessary tools and 
facilities are provided to perform the welding opera- 
tions. Such an arrangement insures maximum economy 
by the elimination of any lost time by the operators in 
moving from point to point about the shop and also 
makes supervision of welding operations more effective 
as the foreman in charge has the work under his immedi- 
ate observation at all times. There are, of course, 
numerous welding operations which must be done on 
the erecting-shop pits. Such work as the welding of 
frames, cylinders, guide yokes or driving-wheel spokes 
must obviously be done on the floor as the movement 
of such parts to a central location would entail large 
expense. For work of this nature it is advisable to have 
a special crew of men thoroughly familiar with the pro- 
cedures required. 

The welding of locomotive cylinders or frames by the 
oxy-acetylene process yields large economy provided 
that the work is done in such a way that subsequent 
failure does not result. We know from experience that 
welds in the largest frame sections and in cylinder and 
other large castings can be made in such a way that 
the repaired part is the full equivalent of new material, 
but in order that the desired result shall be secured it is 
necessary that the proper procedure in preparation, weld- 
ing and subsequent heat treatment be carried out. These 
ends are insured by the employment of competent weld- 
ers and the provision of adequate supervision. 

Another important application of the oxy-acetylene 
process is in the heating of parts to be bent, straight- 
ened or laid up. By the use of the ordinary welding 
torch it is frequently economical to make bends in pipes 
at the time of their application and to take heats on 
running-board or other brackets to secure proper aline- 
ment, thereby eliminating the time otherwise required 
for mechanics to travel back and forth from the black- 
smith or pipe shop to the erecting shop. Either the 
ordinary welding torch or a special heating torch is also 
a time and money saver in the laying up of firebox 
sheets or patches and in straightening parts on locomo- 
tives and cars which would otherwise require removal 
and handling through the blacksmith shop. . 


The Shape-Cutting Machine 


Up to the present the oxy-acetvlene processes have 
been used almost entirely in connection with repair op- 
erations and relatively little has been done in the way of 
developing their possibilities in fabrication and con- 
struction. One exception to this general statement is 
found in the use of the automatic shape-cutting machine 
in the manufacture of certain locomotive parts. 

The cutting machine, together with its appurtenant 
preheating and normalizing furnace, effects economies 
in the manufacture of a large number of equipment 
parts ranging from piston nuts and rod collars to heavy 
locomotive frame sections and guide vokes. With this 
machine it is possible to cut from billets or from rough 
forgings many of the locomotive parts which were 
previously forged to rough shape at high labor cost in 
the blacksmith shop or were purchased as castings. In 
many instances where proper methods of preheating and 
normalizing are emploved these parts тау be cut to 
finished size, eliminating any necessity for subsequent 
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machining. Even on parts where machining is required, 
in order to secure accurate fits or to eliminate any pos- 
sibility of surface cracks due to the cutting procedure, 
the amount of machine work required to finish is re- 
duced to a minimum. 

In order to secure the maximum economies which are 
possible through the employment of the oxy-acetylene 
welding and cutting processes it is necessary that com- 
petent attention be given to the provision of the most 
efficient facilities and equipment. In shops of such size 
as require the continuous employment of a number of 
welders and cutters the distribution of the gases to points 
of use about the shop is most economically effected 
through the use of piped distributing systems. 

The selection of the proper welding rods for each 
class of work is a further important factor. In the 
early days of autogenous welding many failures occurred 
and much unsatisfactory work was turned out due to 
the fact that the necessity for providing filling material 
of proper specifications was not fully understood. Dur- 
ing recent years the development of suitable rods for 
welding any of the common materials of equipment con- 
struction has been given competent attention by qualified 
metallurgists and at the present time it is possible to 
secure a suitable rod for welding any of the metals in 
ordinary use. The cost of the filling metal applied in 
a weld is ordinarily an insignificant part of the total cost 
of performing the job and too much emphasis cannot be 
placed upon the statement that the use of suitable rods 
for each operation should be insisted upon even though 
the cost of such special rods may be a few cents higher 
per pound than the price of inferior quality material. 

As has been previously pointed out ultimate economy 
rather than first cost is the important item and the 
selection of materials for the making of welds should 
be based upon the service life which the welded or built- 
up part will give rather than upon the first cost of the 
filling material. 


Machining Tapered Bolts 
On a Turret Lathe 


HE Jones & Lamson Machine Company, Spring- 

field, Vt., has recently developed a special attach- 
ment for turning locomotive frame bolts on the J. & L. 
horizontal turret lathe which accommodates bolt lengths 
up to 24 in. and of various diameters. The attachment 
requires only one setting of tools which are readily ad- 
justable to different sizes of work. 

The taper attachment consists primarily of an over- 
head former bar which is pivoted from the headstock 
end of the attachment and a roller back rest turner on 
the turret. The taper former bar operates between a 
shoe and a roll on the roller turner. The general ar- 
rangement of the attachment is shown in the two illus- 
trations accompanying this article. 

In machining tapered bolts the forging is held by a 
three-jawed air-operated chuck in the hexagon head 
and the end of the forging is chamfered by a pointing 
tool on the first position of the turret. The second tur- 
ret position throws the roller back rest turner into posi- 
tion for turning the taper on the bolt body and the 
straight thread diameter. In turning the taper of the 
body of the bolt the shoe and roll on the turner ride on 
the former bar which has a taper 10 times that required 
on the work. The adjustment for work diameter is 
obtained by means of a crank handle carrying a dial 
graduated in thousandths of an inch. The former bar 
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carries a 24-in. scale used for gaging work length. By 
mounting a pointer on the die head this scale may also 
be used to gage the length of the thread. After turning 
the taper and trimming the under side of the bolt head 
the carriage is run back and the turner is set for the 


The J. & L. taper bolt turning attachment 


thread diameter. This is done by releasing the taper 
operating mechanism by means of a binder handle at 
the back of the turner. A graduated scale on the upper 
roll carrier aids in setting to the required diameter. 
After the thread diameter has been turned and the 
former bar released and swung out of the way the thread- 
ing is done by means of a J. & L. automatic die, three 
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Close-up of the turret, controls, cutters and dies on the 
J. & L. turret lathe 


sizes of which are mounted on the turret. The required 
size is swung into position bv indexing the turret. The 
threading completes the operation and the turner is then 
moved back into place for turning the next bolt. 

, The former bar can be released at any position along 
its length which makes it unnecessary, when turning 
short bolts, to reverse the carriage the full length of the 
bar before indexing. 
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Horizontal Spindle 
Milling Machine 


HE illustration accompanying this article shows a 
54-in. by 30-in. by 16-ft. heavy duty horizontal- 
spindle 75-hp. milling machine built by The Ingersoll- 
Milling Machine Company, Rockford, Ill., and installed 
within the past year in a large railroad shop. This ma- 
chine is used principally for milling locomotive rods and 
shoes and wedges. Special tooling equipment was de- 
signed for use with these machines for milling these loco- 
motive parts in the minimum time. Тһе illustration 
shows shoe and wedge fixtures on the machine. The 
machine illustrated is designed primarily for rod and 
shoe and wedge operations. The 54-in. table is used 
because it will hold two rods 24 in. across the butt at 
one time for slabbing or channeling, and still have room 
in the cutters for an arbor support. The 16-ft. length 
gives ample room for the longest rods. A pump and 
large tank assure an ample supply of coolant for any 
operation. Тһе inclined rail has been in use on Inger- 
soll machines for many years and is designed to absorb 
the thrust of heavy cuts. The saddle is integral with 
the rail so that the spindle is always in alignment with 
the face of the rail. 
The table feed and the vertical feed on the rail are 
independently controlled so that long radii on the side 
of rods can be milled by alternately or simultaneously 


Ingersoll slab miller set up for milling shoes and wedges 


feeding the table forward and the rail down. The table 
can be locked from the operator's position while feed- 
ing the rail down to sink channeling cutters. The levers 
controling all of the machine movements are grouped 
in front of the right hand housing so that the operator 
has complete control of the machine while watching the 
cut. 

This machine is designed for use with Ingersoll helical 
inserted tooth milling cutters with which feeds as high as 
816 in. a minute may be used. The average feed used 
on rod work with these machines is about 575 in. per 
minute. The machine shown is driven by a 75-hp. motor. 


STREAMLINED TRAINS ror SoLDIFRS—Of interest to railroaders 
is the fact that streamlined trains will play their part in the 
present boundary dispute between Italy and Ethiopia. The Italian 
government, in recent months, shipped several new streamlined 
trains to its African colony, Somaliland, for use largely in 
rapid and flexible troop movements. 
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Among the 
Clubs and Associations 


Tue New York Railroad Club's annual 
outing will be held on Thursday, June 20, 
at the Westchester Country Club, Rye, 
N. Y. 


ASSOCIATION OF AMERICAN RAILROADS.— 
The 1935 meeting of the Mechanical Divi- 
sion will be held at the Congress Hotel, 
Chicago, Wednesday and Thursday, June 
26 and 27. The meeting will be confined to 
receiving and acting upon committee re- 
ports and other business before the di- 
vision. There will be no exhibits or 
entertainment features. The meeting of 
the Purchases and Stores Division will 
be held a month later—July 23 and 24. 


AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS.—The semi-annual meeting of 
the A. S. M. E. will be held at the Gibson 
Hotel, Cincinnati, Ohio, June 18-21. A 
joint session of the Railroad and Machine 
Shop Practice Divisions will be held at 2 
p.m., Wednesday, June 19, when L. D. 
Freeman will discuss Railway Equipment 
Maintenance, and A. Sellers, Jr, Wm. 
Sellers Company, will present a paper on 
“How Can Railroad Shops Justify the Use 
of Modern Machine Tools and Methods." 


Directory 


The following list gives names of Secretaries, 
dates of next regular meetings and A psi of 
AME of mechanical associations a: railroad 
сімоз: 

Атв-Ввлке AssocrATION.—T. L. Burton, c/o West- 
inghouse Air Brake Company, Thirty-fourth 
floor, Empire State Bldg., New Yor! 

Атллер RaiLWAY SurPLv Association.—F, W. 
Venton, Crane Company, Chicago. 

ASSOCIATION OF AMERICAN RaAILROADS.—]. К. 
Downes, vice-president operations and main- 
tenance department, Transportation Build- 
ing, Washington, D. C. 

Brviston I.—OpeErATING.—SaFety SEC- 
UON C. Caviston, 30 Vesey street, New 
ork. 
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ASSOCIATION OF AMERICAN RAILROADS (Cont.) 

Division V.—MEcHANICAL.—V. К. Haw- 
thorne, 59 East Van Buren street, Chicago. 

COMMITTEE ON ResEarcH.—H, A. Johnson, 
chairman (Director of Research, Association 
of American Railroads), Chicago. 

Division VI.—PuRCHASE AND STORES.— 
W. J. Farrell, 30 Vesey street, New York. 

Division VIII.—Motor TnANsPORT.—CAR 
Service Drviston.—C. A. Buch, Transpor- 
tation Building, Washington, D. C. 

AMERICAN RatLway Тоог. ForeMEN’s ASSOCIA- 
TION.—G. С. Macina, 11402 Calumet avenue, 
Chicago. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
—C. E. Davies, 29 W. Thirty-ninth street, 
New York. 

RarLroap DivisioN.— Marion B. Richard- 
son, 192 E. Cedar st., Livingston, N. J. Next 
meeting, Cincinnati, Ohio, June, 1935. 

Macuine SHOP Practice Division.—G. Е. 
Nordenhiolt, 330 W. Forty-second st., New 

or! 


MarERIALS HaNDLING Division.—M. . 
Potts, Alvey-Ferguson Company, 1440 Broad- 
way, New York. 

IL AND Gas Power DivisioN.—M. J. 
Reed, 2 W. Forty-fifth St, New York. 

FueLs Division.—W. G. Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 

CaNaDIAN RaiLway Сі0в.—С. R. Crook, 2276 
Wilson avenue, Montreal, Que. Regular 
meetings, second Monday of each month ex- 
cept in А July and August at Windsor 
Hotel, ontreal, Que. 

Car DEPARTMENT OFFICERS ASSOCIATION.—AÀ. S. 
Sternberg, master car builder, Belt Railway 
of Chicago, 7926 South Morgan street, 
Chicago. 

Car ForEMEN’s ASSOCIATION OF Сн1слсо.—С. К. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month except June, July and August, La Salle 
Hotel, Chicago, Il 

Can FonEMAN's ASSOCIATION ОР OMAHA, CoUNCIL 
BLUFFS AND SOUTH OMAHA INTERCHANGE.— 
E. R. Phillips, car department, Chicago & 
North Western Railway, Council Bluffs, Iowa. 
Regular meetings, second Thursday of each 
month at 1:15 p. m. at Union Pacific shops, 
Council Bluffs. 

CENTRAL RaiLWav Сі0в or BurraLo.—Mrs. M. 
D. Reed, Room 1817, Hotel Statler, Buffalo, 
N. Regular meeting, second Thursday 
each month except June, July and August 
at Hotel Statler, Buffalo. 

Eastern CAR ForeMen’s AssoCIATION.—E. L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, Regular meetings, fourth 
Friday of each month, except June, July, 
August and September. 
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Bulk cement car of covered-wagon type 
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INDIANAPOLIS CAR INSPECTION ASSOCIATION.—R. 
A. Singleton, 822 Big Four building, Indian- 
apolis, Ind. Regular meetings first Monday 
of each month, except July, August and 
September, at Hotel Severin, Indianapolis, 
at 7 p. m. 

INTERNATIONAL RAILROAD MasteR BLACKSMITHS’ 
AssociaTion.—W. J. Mayer, Michigan Cen 
tral, 2347 Clark avenue, Detroit, Mich. 

INTERNATIONAL RAILWay FUEL ASSOCIATION.— 
T. Smith, 1660 Old Colony building, 
Chicago. 

INTERNATIONAL RaiLWay GENERAL ForeMEN’s 
AssoclATION.— William Hall, 1061 W. Wa- 
basha street, Winona, Minn. 

MASTER BOILERMAKERS ASSOCIATION.—A. F. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Y. 

New ENcLaAND HaiLROAD CLuB.—W. E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. RF 
ular meeting, second Tuesday in each moni 
excepting June, July, August and September. 

New York RaiLRoAD CLus.—D. W. e, Room 
527, 30 Church street, New York. eetings, 
third Friday in each month, except June, 
July and August, at 29 West Thirty-ninth 
street, New York. 

NonrHwrsT Car Men’s AssociarioN.—E. N. 
Myers, chief interchange inspector, Minne 
sota Transfer Railway, St. Paul, Minn. 
Meeting first Monday each month, except 

une, Jul and August, at Minnesota 
ransfer Y. M. C. A. Gymnasium building, 

St. Paul. 
PaciFic Rattway Cius.—William S. Wollner, Р. 
Box 3275, San Francisco Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately. 

Raitway Crus or PittspurcH.—J. D. Conway, 
1941 Oliver building, Pittsburgh, Pa. Regu- 
lar meeting fourth Thursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel, 
Pittsburgh, Pa. . 

Rartway Supply MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1941 Oliver building, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Associ- 
ation of American Railroads. 

Toronto RarLwav CLus.—R. Н. Burgess, Box 8, 
Terminal A, Toronto, Ont. Meetings, first 
Friday of each month except June, July, 
August and September. 

TRAVELING  ENGINEER'S ASSOCIATION.—W. О. 
Thompson, 1177 East Ninety-eighth street, 
Cleveland, Ohio. 

Western RaiLWAY CLus.—C. L. Emerson, 822 
Straus building, Chicago. Regular meetings 
third Monday in each month except June, 
July, August and September. 
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DELAWARE, Lackawanna & WESTERN’S Ex- 
HIBITION TRAIN.— The new and modernized pas- 
senger and freight power and equipment illus- 
trated was inspected by approximately 170,000 
persons during the course of its 24-day tour over 
the lines of the Lackawanna. 

The train consists of a Pocono type (4-8-4) 
locomotive, a multiple-unit motor car, a mul- 
tiple-unit trailer car, an air-conditioned coach 
for through joint New York-Chicago service, a 
combination chair and seat coach, an air-condi- 
tioned steel diner, a Diesel-electric switching lo- 
comotive, a steel hopper car, an all-steel box 
car for carrying flour, a refrigerator car, an au- 
tomobile car equipped with loader and a caboose. 


Photos by T. T. Taber 


NEWS 


Tue St. Lovis-SaN Francisco will re- 
build 750 wooden box cars at its Spring- 
field, Mo., shops. 


Тнк Union Paciric has named its 
M-10001 high-speed streamlined, seven-car 
train, which it will place in service be- 
tween Chicago and Portland, Oregon, on 
a 40-hr. schedule, the "City of Portland." 


THe CaxanraN Pacific has awarded a 
contract to Th. Borgford & Sons, Ltd., 
Winnipeg, Man., for the renewal of a por- 
tion of the roof of its locomotive shop at 
the Winnipeg terminals, at a cost of about 
$40,000. 


Tue Cuicaco, BURLINGTON & Quincy 
has placed an order with the Timken 
Roller Bearing Company, Canton, Ohio, 
for roller bearings and boxes for all axles 
on one 4-8-4 freight locomotive, the en- 
gine trucks and tender of which are al- 
ready equipped with Timken bearings. 


Miner Coupler Lock Yoke— 
A Correction 


Tue captions under two of the illus- 
trations appearing in the article entitled 
"The Miner Coupler Lock Yoke" on page 
205 of the May issue of the Railway Me- 
chanical Engineer are transposed. Fig. 1 
should be “Coupler applied ready for ap- 
plication of the lock casting” and Fig. 2, 
“Miner coupler lock yoke before assembly 
with the coupler.” 


Aluminum Colored Bedroom Car 
on North Western Limited 


PuLLMAN observation cars with bed- 
rooms, the outside of which are painted 
with aluminum, have been added to the 
North Western Limited of the Chicago 
& North Western operating between Chi- 
cago and the Twin Cities. Each of the 
two cars has six single and two double 
bedrooms in addition to the observation 
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end and is so constructed that a telescop- 
ing partition in the double bedrooms can 
be adjusted to convert them into compart- 
ments with accommodations for four per- 
sons. 

The addition of the aluminum painted 
cars to the North Western Limited is co- 
incident with the air-conditioning of the 
entire train, which is the third train to be 
air-conditioned by the North Western so 
far this year, others now in service being 
the “400” and the "Los Angeles Limited." 


Gantt Medal Awarded 
Arthur H. Young 


Tre Henry Laurence Gantt Medal 
for 1935 was awarded to Arthur H. 
Young, vice-president in charge of indus- 
trial relations of the United States Steel 
Corporation, at a dinner meeting of the 
Institute of Management, held at the Hotel 
Pennsylvania, Friday evening, May 24. 
The medal board is composed of three 
representatives each from the Institute of 
Management and the American Society 
of Mechanical Engineers. The award was 
made “for outstanding and creative work 
in the field of industrial relations.” Clar- 
ence J. Hicks, of Industrial Relations 
Counsellors, Inc., told of the important 
part that Mr. Young has played in bring- 
ing about better relations between em- 
ployees and employer. The presentation 
of the medal was made by Harold V. Coes, 
of Ford, Bacon & Davis, Inc., and chair- 
man of the award committee. 


First P. R. R. Streamlined GG-1 
Locomotive Placed in Service 


Tue first of the Pennsylvania’s 57 GG-1 
type streamlined electric locomotives was 
placed in service on the New York-Wash- 
ington route on May 2. These new loco- 
motives duplicate the original GG-1 in all 
working parts, but the cab has been re- 
designed and its plates electrically welded 


in order to produce a seamless, stream- 
lined unit with a smooth, unbroken sur- 
face. 

These new locomotives of the СС-1 
type are designed to handle passenger trains 
at speeds of over 100 m.p.h. and as re- 
ceived they will replace in passenger serv- 
ice the non-streamlined electrics hitherto 
used. The latter, after minor electrical 
alterations, will be transferred to the 
freight service. 

Complete electrification of passenger 
service on the New York-Washington was 
inaugurated on April 7 and on May 20 the 
first freight train for regular operation by 
electricity over the same division was 
placed in service. 


Locomotive Tractive Force— 
A Correction 


Tue following changes should be made 
in the article entitled “Locomotive Trac- 
tive Force in Relation to Speed and Steam 
Supply” which appeared in the April issue 
of the Railway Mechanical Engineer: 

Page 140, left-hand column, insert the 
line "and class К455 The data from 
these two locomotives over-" between the 
third and fourth lines of the last para- 
graph. 

Page 140, right-hand column, ten lines 
from the top, change 206 1b. to 205 Ib. 

Page 141, equation (5) should read: 

Ec-— 60 NS............ (5) 


Katy Mechanical Department 
Performance 


Tue Missouri-Kansas-Texas mechan- 
ical department in 1934 established several 
records in efficiency. Only one boiler fail- 
ure was recorded during the entire year, as 
compared with four the year before and 
168 in 1923, the first year in which these 
records were kept. The average number 
of miles between boiler failures in freight 


(Continued on next left-hand page) 
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and passenger service in 1934 was 10,145,- 
656, a 99 per cent improvement over the 
performance in 1923, when only 89,863 
miles were made between failures. 

Locomotives traveled an average of 
676,377 miles between failures in 1934, as 
compared with 526,602 in 1933 and 167,361 
in 1927. Freight cars made an average of 
389,138 miles between hot boxes in 1934, 
an increase of 52,223 miles as compared 
with 1933 and of 302,743 miles as compared 
with 1927. A total of 3,572,327 miles were 
made by passenger cars between hot boxes 
last year, compared with 862,233 in 1927. 

Improved maintenance of car and loco- 
motive air brake appliances was reflected 
in the fact that only 33 pairs of slid-flat 
freight car wheels were changed last year, 
as against 64 in 1933, and 1,244 pairs in 
1925. The average mileage between such 
failures was 5,637,834, compared with 
2,711,313 miles in 1933 and 222,923 miles 
in 1925. 


Western Railroad Week 


THE western railways are extending an 
invitation to the public to visit railway 
roundhouses, shops and other plants dur- 
ing the week of June 10-15, so that they 
may become better acquainted with rail- 
road operation. This is a feature of 
Western Railroad Week during which the 
railroads will celebrate the seventieth an- 
niversary of railway progress in the west. 
As part of the plan, governors and mayors 
throughout a wide part of the nation have 
been enlisted to proclaim the week from 
June 10-15 as Western Railroad Week. 


Milwaukee Light-Weight High-] 
Speed Trains 


Tue Chicago, Milwaukee, St. Paul & 
Pacific has recently finished 12 more cars 
on its order of 52, most of which were 
completed during 1934. These 12 cars, 
which are now in service on the “Hia- 
watha” passenger trains operating between 
Chicago and the Twin Cities, are of the 
same general design as the six described 
in the October, 1934, issue of the Railway 
Mechanical Engineer, and are of the elec- 
tric-welded pan-type steel construction de- 
scribed in the December, 1934, issue, ex- 
cept that one-piece platform and bolster 
castings have been included; the seat spac- 
ing has been revised; the insulation and 
type of interior finish has been changed; 
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Further information furnished by the Editor upon request 


double sash windows have been applied, 
and air-conditioning equipment installed 
throughout by the insertion of air-cooling 
units as provided for in the original de- 
sign. The cars have an average weight 
of 113,100 1b., the weight of individual 
cars varying from 109,000 to 122,500 Ib. 
Equivalent cars of riveted design vary in 
weight from 163,000 to 179,600 1b. 

With the spectacular Milwaukee type 
steam locomotives described elsewhere in 
this issue, the 12 cars comprise two six- 
car-train units which are strikingly beau- 
tiful in line and color. The individual 
cars are non-articulated in construction 
and may be readily cut in or out of the 
trains, depending upon traffic requirements. 
Each train includes a cafe car next to the 
tender, with a fully equipped kitchen in 
the rear end, a dining compartment in the 
center seating 24, a buffet seating 24, and 
a bar located crosswise in the forward 
(blind) end; three coaches, each seating 
63; a parlor car seating 37, and a rear 
parlor car seating 39. An illustration of 
the latter, known as a “beaver-tail” car, 
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was shown on page 123 of the March 
Railway Mechanical Engineer. 

The cars for the Hiawatha are of con- 
ventional length and cross-section, with 
the exception that the roof is 1 ft. 4% in. 
lower than the former Milwaukee standard. 


Power Reverse Gear Case 
Reopened 


On petition of the complainants—the 
Brotherhood of Locomotive Engineers and 
the Brotherhood of Locomotive Firemen 
and Enginemen who failed to agree on a 
program at a meeting in Washington, April 
24 and 25—the Interstate Commerce Com- 
mission has reopened for reconsideration 
and further hearing the case in which it 
ordered the railroads to equip their loco- 
motives with power reverse gear. The 
original order was set aside by the Supreme 
Court of the United States on the ground 
that the commission had not made a specific 
finding that the mechanical device was 
necessary for safety. 


(Turn to next left-hand page) 


THE  AssociATED. Оп. COMPANY'S 
PORTABLE DISTRIBUTING PLANT.—A train 
of four special railroad cars constitut- 
ing a complete portable distributing plant 
which can be hauled to the scene of a 
construction project, has been developed 
by the Associated Oil Company in order 
to avoid trucking gasoline and other 
petroleum products over long distances. 
The new plant, the first of its kind to 
be developed, ordinarily comprises two 
12,000 gal. tank cars; a flat car on 
which iş carried a tank truck, pumpin 
plant, rails and ties and a portable load- 
ing rack; and a specially fitted box car 
used as a combination warehouse and 
office. However, any number of tank 
cars may be used if additional commodi 
ties are required by the job. 
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с ——- MODERN MATERIALS 


Even though equipment was built prior to the 
development of modern alloys, don't deny it 
the advantages of modern materials when it 
comes in for repairs. » » » Regardless of loco- 
motive age, Agathon staybolts will give superior 
service due to higher strength and greater 
fatigue resistance. » » » Alloy firebox sheets will 
resist fire-cracking and last longer in the fire- 
box. Agathon Nickel Iron combines a hard 
surface with a tough core to increase the life of 
wearing parts. » » » Scores of special alloy 
steels and irons are available that will lower 


future maintenance. » » » Use them and spend 


ROOFING SHEETS 
CAR SHEETS and 


sheets for all pur- 


your maintenance money most effectively. » » » 


Republic Steel 


CORPORATION 


CENTRAL ALLOY DIVISION, MASSILLON, OHIO 
GENERAL OFFICES: YOUNGSTOWN, OHIO 


Supply Trade Notes 


THE Lukens Stee. Company has 
moved its New York City office from 17 
Battery place to the Chrysler building, 405 
Lexington avenue. 


THe SuLitivAN MACHINERY COMPANY 
has moved its general offices from the 
Wrigley building, 400 North Michigan ave- 
nue, to the Bell building, 307 North Mich- 
igan Avenue, Chicago. 


E. P. Raw te has resigned as director and 
treasurer of the J. G. Brill Company, and 
E. L. Oerter has been elected to succeed 
him in both offices. L. E. Hess is execu- 
tive vice-president. 


D. R. MANUEL has been appointed west- 
ern manager of the Curtin-Howe Corpor- 
ation, New York with headquarters at 
Chicago. He will have jurisdiction over 
the Minneapolis territory, the Pacific 
Northwest and Chicago and vicinity. 


Harry Е. Boe who has been manager 
of the Buffalo office of the Westinghouse 
Electric & Manufacturing Company since 
1926, has’ been appointed assistant man- 
ager of the Eastern district with head- 
quarters at New York City. 


Horace M. WicNEY, vice-president and 
general manager of Safety Refrigeration, 
Inc., has moved his office from 230 Park 
avenue, New York, to 80 East Jackson 
boulevard, Chicago. The office of J. H. 
Michaeli, assistant general manager, re- 
mains at New Haven, Conn. 


Newron P. Sevover has been appointed 
Pacific Coast representative of the Rail- 
way Sales Division of the Consolidated 
Ashcroft Hancock Company, Inc., a sub- 
sidiary of Manning, Maxwell & Moore, 
Inc., New York, succeeding Fred J. Wil- 
son, who has retired. Mr. Selover’s head- 
quarters are at San Francisco, Cal. 


A. H. Snyner, who has for many years 
occupied the position of designing engineer 
of the Gould Storage Battery Corpor- 
ation at Depew, N. Y., has been appointed 
research and development engineer, in which 
capacity he will devote his entire time to 
fundamental problems relating to storage 
battery projects, design and manufacture. 


Tue PHILADELPHIA, Pa. district sales 
office of the Republic Steel Corporation, 
and subsidiaries, the Berger Manufactur- 
ing Company and the Union Drawn Steel 
Company, have been moved from the Fi- 
delity-Philadelphiz Trust building to the 
Broad Street Station building, 1617 Penn- 
sylvania boulevard. J. B. DeWolf con- 
tinues in charge of the office as district 
sales manager, assisted by the present staff. 


THe Repustic STEEL CORPORATION, 
Youngstown, Ohio, has moved its New 
York district sales office to the Chrysler 
building. W. H. Oliver, district sales 
manager, is in charge of this office. The 
export department, under the direction of 
D. H. Bellamore, general export manager, 
is also located in the Chrysler building. 
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The company has appointed the Gilmore 
Steel & Supply Company, San Francisco, 
Cal., as a warehouse distributor of Enduro 
stainless steel. 


ARMAND Н. РЕҮСКЕ, who has been in 
charge of the spring and brake beam de- 
partments of the American Steel Foun- 
dries, Chicago, has been elected vice- 
president. Mr. Peycke, who is a graduate 
of Massachusetts Institute of Technology, 
has been associated with the company 
since 1912. He will continue also as pres- 
ident of the Damascus Brake Beam Com- 
pany, with headquarters at Chicago. 


THE WESTINGHOUSE ErEcTRIC & MAN- 
UFACTURING CoMPANY has combined its 
arc welding manufacturing and technical 
facilities with those of the Hollup Cor- 
poration Sales Service, Chicago. The 
Westinghouse-Hollup combination estab- 
lishes a large source of welding equip- 
ment and technical service for the rail- 
road industry. Hollup, as exclusive dis- 
tributor of Westinghouse welding equip- 
ment, excepting the Back Bay region of 
the San Francisco district, has distributing 
facilities in 19 of the principal cities of 
the United States and at Toronto and 
Montreal in Canada. 


Hersert F. Saver, manager of the 
Cleveland, Ohio, branch of the Electric 
Storage Battery Company, Philadelphia, 
Pa. has been appointed manager of the 
Chicago branch, and William P. Roche, for 
many years in charge of the Exide Auto- 
motive Replacement division at Cleveland, 
succeeds Mr. Sauer as manager of the 
Cleveland branch. Herbert F. Sauer en- 
tered the employ of the Electric Storage 
Battery Company in 1905 at Cleveland; in 
1909 he was transferred to the Atlanta, 
Ga., branch, returning to Cleveland in 1913 
and since 1920 he has served as manager 
of the Cleveland branch. William P. Roche 
entered the employ of the Electric Storage 
Battery Company in 1910 and during the 
last 25 years has served in a number of 
responsible capacities on the sales staff 
of the Cleveland branch. 


А. M. Canpy has been appointed con- 
sulting engineer on the staff of the Hollup 
Corporation, Chicago, manufacturers of 
welding wire and supplies and steam rail- 
road distributors for Westinghouse arc 
welders. He will be engaged in the de- 
velopment of welding machines and other 
equipment and research and development 
work in improved welding practice, with 
particular reference to the application of 
welding to railroad requirements. Mr. 
Candy is a graduate of the University of 
Nebraska and has been associated with the 
Westinghouse Electric and Manufacturing 
Company for several years. In the West- 
inghouse engineering department he has 
been engaged in the solution of electrical 
problems involving motion picture projec- 
tion, storage battery locomotives and arc 
welding. He has been associated with 
such developments as the first multiple 


story welded building, which was con- 
structed in 1926 at the Westinghouse 
Works at Sharon, Pa. the first arc 
welded railroad bridge, which is across 
Thompson Run at Turtle Creek, Pa., and 
the construction of the Westinghouse engi- 
neering laboratory at East Pittsburgh, Pa. 


Obituary 


W. E. J. GiLLABAN, of the sales depart- 
ment, Railway Steel Spring Division. 
American Locomotive Company died sud- 
denly on May 20 at New York. 


GroncE Е. Jones, for 32 years south- 
ern representative for The Baldwin Loco- 
motive Works, died at his home in Rich- 
mond, Va., on April 26, at the age of 86 
years. Mr. Jones had been on the retired 
list since January, 1929. . 


James M. Monroe, vice-president of 
the Okadee Company and the Viloco Rail- 
way Equipment Company, both of Chicago, 
died at his home at Salisbury, N. C., on 
May 21. Early in his career Mr. Monroe 
served the Southern in various mechanical 
capacities, then entering the supply field 
as a representative of the Hunt-Spiller 
Manufacturing Corporation. For the past 
15 years he had represented the Viloco 
Railway Equipment Company and the 
Okadee Company in the southeast. 


Tracy Lyon, formerly assistant to presi- 
dent of the Westinghouse Electric & 
Manufacturing Company, died on April 28 
in Lenox Hill hospital, New York. Mr. 
Lyon was born in September, 1865, at 
Oswego, N. Y. He served as superintend- 
ent of motive power of the Chicago Great 
Western and later as assistant general 
manager of that road. In 1906 he be- 
came assistant to Edwin M. Herr, at that 
time vice-president of the Westinghouse 
Electric & Manufacturing Company, and 
in 1911 Mr. Lyon went to Detroit, Mich.. 
as director of production of the General 
Motors Company. Since 1926 he had been 
chief engineering adviser of the Chrysler 
Corporation at New York. 


Epwarp M. ApaMs, first vice-president 
in charge of sales and a director of the 
Inland Steel Company, Chicago, who died 
at Hot Springs, Ark., on May 8, following 
a heart attack which occurred on April 
24, was born at Cherry Valley, Ill, on 
December 1, 1876. As a young man, Mr. 
Adams was in the employ of the Illinois 
Central and later served a term as mayor 
of Harvey, Ill. Subsequently, he was em- 
ployed by the Buda Company, Harvey, as 
purchasing agent and in other capacities. 
On June 17, 1907, he entered the employ 
of the Inland Steel Company as secretary 
of the company in charge of the credit de- 
partment and was also active in a sales 
capacity. In 1918 he was elected a director 
of the company and, in 1921, became vice- 
president and secretary. On January 31. 
1922, he was elected first vice-president and 
general sales manager. At the time of his 
death he was also president of the Deer 
Creek Mercantile Company and 2 director 
of the Indiana Harbor Homes Company. 
He was a member of the Commercial 
committee of the American Iron and Steel 
Institute. 

(Turn to next left-hand page) 


Railway Mechanical Engineer 
JUNE, 1935 


June, 1935 RAILWAY MECHANICAL ENGINEER 20 


OVERSIZE 
OVER WEIGHT 


LOCOMOTIVES 


To haul its train efficiently the locomotive must have tractive effort adequate 
to start the train and to accelerate quickly to road speeds. It must have ample 
horsepower capacity to maintain the desired schedules. 

The first factor is one of cylinder capacity and adhesive weight—the second, 
primarily one of boiler capacity. 

By providing ample boiler capacity together with cylinders capable of de- 
veloping the needed horsepower in the fundamental design, and utilizing the 
added tractive effort of The Locomotive Booster for starting and accelerating, 
a smaller, lighter locomotive can be made to do the same work as a locomo- 
tive in the next class above. 

In this way every pound of locomotive weight is made effective and the 
lighter unit will cost correspondingly less to operate and to maintain. 

The Booster capitalizes idle weight and spare steam. 


Because material and tolerances are isst. right fe for the Job; ygenéiae Franklin ера parts give maximum service life. 
owe Mind = от 


ким RAILWAY SUPPLY у INC. 


NEW YORK CHICAGO MONTREAL 


Personal Mention 


Obituary 


Epcar Van Court REINHOLD, assistant 
purchasing agent of the New York Cen- 
tral, died on May 9 at his home in Scars- 
dale, N. Y. Mr. Reinhold was 48. 


George Н. ScHINDELDECKER, engine- 
house foreman of the Chicago, St. Paul, 
Minneapolis & Omaha, at St. Paul, Minn., 
died May 13. 


Joun S. Lentz, consulting master car 
builder of the Lehigh Valley, who was for 
many years prominently identified with the 
affairs of the Master Car Builders’ Asso- 
ciation and its successor, the Mechanical 
Division, Association of American Rail- 
roads, died on May 13 at his home in Le- 
highton, Pa. Mr. Lentz, who had been 


Trade Publications 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


Sprinc SrEEL.—A four-page folder, No. 
305, issued by the Bethlehem Steel Com- 
pany, Bethlehem, Pa., describes silico- 
manganese spring steel having an elastic 
limot of 165,000 to 190,000 Ib. per sq. in.; 
a tensile strength of 210,000 to 225,000 Ib. 
per sq. in., and an elongation 9 to 12 per 
cent. 


UwivERSAL. VaLvEs.—The New York 
Air Brake Company, 420 Lexington ave- 
nue, New York, has issued instruction 
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associated with the Lehigh Valley for 70 
years, was a member of the M. C. B. ex- 
ecutive committee as early as 1883 and in 
1894-95 served as that organization's pres- 
ident; he was its treasurer from 1910 to 
1919 and from the latter date until the 
time of his death he was a member of the 
General Committee of the Mechanical Di- 
vision. Mr. Lentz was born on October 
29, 1847, at Mauch Chunk, Pa. He en- 
tered railway service in February, 1865, 
with the Lehigh Valley and served con- 
secutively until August, 1881, as store- 
keeper, clerk, operator, assistant to master 
car builder and acting master car builder. 
From September, 1881, to February, 1889, 
he was master car builder and from Feb- 
ruary, 1889, to November, 1897, superin- 
tendent of the car department. He was 
assistant superintendent of motive power 


from November, 1897, to January, 1900, 
and from January, 1901, to July, 1928, 
master car builder. Mr. Lentz became 
consulting master car builder in July, 1928. 


John S. Lentz 


leaflet No. 2356-2 containing instructions 
on the use of A.R.A. condemning gages 
for U-12-BD, U-12-BC and U-12-B uni- 
versal valves. 


Pacxinc Rincs.—The Hunt-Spiller du- 
plex sectional valve and packing rings 
and the material from which they are 
made—Hunt-Spiller air furnace gun iron 
—are described in four-page illustrated 
bulletins issued by the Hunt-Spiller Manu- 
facturing Corporation, 383 Dorchester 
avenue, South Boston, Mass. 


Слввогоү. — The Carboloy Company, 
Inc, Detroit, Mich. manufacturers of 
cemented carbide tools, is distributing a 
36-page booklet entitled “Complete In- 
formation on the Profitable Use of Car- 
boloy Tools" which describes the benefits 
which can be obtained from Carboloy 
tools; the educational work, equipment, 
etc, necessary to start using the tools; 


ways in which the material may be pur- 
chased, and the physical characteristics oí 
Carboloy. The manufacturing process oí 
this cemented carbide from the raw tung- 
sten ore through to the finished tools is 
also illustrated. 


STAINLESS Strri.—In the four-page 
folder issued by the American Rolling 
Mill Company, Middletown, Ohio, atten- 
tion is called to the handbook on Stainless 
Steel Alloys which contains helpful in- 
formation about Armco stainless steel 
sheets, plates, strips, etc. 


BaxrLrrTE.— The Bakelite Corporation, 
River Road, Bound Brook, N. J., in a 40- 
page illustrated booklet describes in detail 
the characteristics, uses and technic in- 
volved in the handling of “Bakelite Var- 
nish, Enamel, Lacquer and Cement, Heat 
Hardenable." 


Streamlined Pacific type lo- 
comotive on South Man- 
churia Railway designed to 
haul a six-car train weighing 
353 tons at a top speed of 


87 m.p.h. 

Weight of engine......... 262,000 Ib. 
Weight of engine and 

TENDED 222 ved aids атаа 448,300 Ib. 
Cylinders . 35/1. in. x 279! /4, in. 
з МККК cis 78M in. 
Steam pressure ............. 220 Ib 
Evap. heat. surface. ...... 2987 sq. ft. 
Superheating ........... 1100 sq. ft 
RUD EN SESS БАРИА 34,950 1b. 
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In the purchase of motive power the real problem is the selec- 


tion of power that best meets your particular transportation 


needs. 
A complete analysis will show the steam locomotive complete- 


ly fills every requirement and can be purchased cheaper than 


any other form of motive power. 


Railway 
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Founded in 1832 as the American Rail-Road Journal 


July - 1935 


Mechanical Division Holds 
Fourteenth Annual Meeting 


E. B. Hall 
Chairman 


W fourteenth annual meeting of the Mechanical 
Division of the Operations and Maintenance De- 
partment, Association of American Railroads, was held 
on Wednesday and Thursday, June 26 and 27, at the 
Congress Hotel, Chicago. The meeting was called to 
order by Chairman E. B. Hall, general superintendent 
motive power and machinery, Chicago & North Western. 

The program was confined strictly to the business of 
the association and there were no formal addresses. 
During the course of the meeting, however, Dean A. A. 
Potter of Purdue University, Roy V. Wright, editor 
of the Railway Mechanical Engineer, and L. W. Wal- 
lace, director of equipment research, A.A.R., were called 
upon for brief remarks. Mr. Wallace spoke in terms 
of high respect for past accomplishments of the Me- 
chanical Division and: expressed his appreciation for the 
help which the members have rendered him in his efforts 
toward the organization of the equipment research work 
of the association. Many specific questions and prob- 
lems have already been submitted, he said, in many 
instances by the railways themselves. These problems 
are of such a nature that, in his opinion, they cannot be 
solved by any one person or agency, but that a definite 
procedure can be developed with the help of all parties 
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First full-membership meeting 
since 1932 convenes at Hotel 
Congress, Chicago, to consider 
a program devoted strictly to 
committee reports 


interested which promises a solution of most of the im- 
portant problems relating to equipment with which the 
railroads are now confronted. 

The General Committee presented a detailed review 
of the important actions which it has taken on recom- 
mendations from the various standing committees, all 
of which were formally approved by vote of the members 
present. It recommended a change in the rules of order 
of the Division providing for the taking of letter bal- 
lots to conform with Article 18 of the plan of organiza- 
tion of the Association of American Railroads. The 
present rules of order of the Division require two-thirds 
of the votes cast to adopt a proposition submitted to 
letter ballot whereas the A.A.R. rules require an affirma- 
tive vote of member roads controlling a majority of 


O. A. Garber 

Vice-Chairman 

and Chairman- 
Elect 
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locomotives, passenger cars or freight cars, as the case 
may be. 

In announcing that the effective date of the prohibition 
in Rule 3 against the acceptance of any cars equipped 
with arch bars in interchange has been advanced to 
January 1, 1938, the General Committee pointed out 
that there remained in service on January 1, 1935, 
782,464 freight cars or 32.5 per cent of all interchange 
cars equipped with arch-bar trucks. It also reported 
that the joint committee, representing the Engineering, 
Mechanical and Purchases and Stores Divisions to con- 
sider the establishment of central or regional inspection 
bureaus, has recommended that such bureaus be not 
established but that the railroads arrange to inspect 
for each other on the basis of direct cost plus 10 per 
cent. This recommendation has been approved by the 
General Committee and sent to the executives of the 
member roads. 

The General Committee also announced that the equip- 
ment painting section of the Mechanical Division has 
been abandoned and that a small committee of the Me- 
chanical Division will be appointed to deal with matters 
pertaining to equipment painting. 


New Officers Elected 


O. A. Garber, chief mechanical officer, Missouri Pacific 
Lines, was elected chairman, and W. G. Black, vice- 
president, Chesapeake & Ohio, vice-chairman, to serve 
until June, 1936. The retiring chairman, E. B. Hall, 
general superintendent motive power and machinery, 
Chicago & North Western, and Mr. Garber, the retiring 
vice-chairman, were elected at the last annual meeting 
in 1932, thus having served one more than the regular 
term of two years, the rules of order of the division pro- 
viding for the election of officers at the regular meetin;: 
in June of each even year. Mr. Hall was elected a mem- 
ber of the General Committee. J. A. Power, superin- 
tendent of motive power and machinery, Southern 
Pacific Lines in Texas and Louisiana, and H. B. Bowen, 
chief motive power and rolling stock, Canadian Pacific, 
were re-elected members of the General Committee to 
succeed themselves. 

The Nominating Committee recommended that the 
rules of order of the division be amended to provide 
for a reduction in the membership of the General Com- 
mittee from 16 to 12, including the chairman and 
vice-chairman. 


Specifications for Materials 


Your committee, during the past year, has reviewed all specifi- 
cations within its charge and, acting by direction of the General 
Committee, has revised the greater number of them to bring them 
up to date or to include additional grades of material desired by 
some roads. 

The object, as expressed by the General Committee, was to 
make the specifications acceptable to all members with a view to 
having them used in preference to specifications of individual 
roads. This is a difficult object to attain completely because of 
the continual change in requirements going on all the time under 
modern conditions. A railroad is of necessity compelled to change 
its specifications to meet the requirements of a new design and 
sometimes material is used which is experimental and not suffi- 
ciently tried out to warrant its being included in a standard speci- 
fication. We have therefore endeavored to cover material used 
in interchange or material that is known from long use to be 
satisfactory and would request that members using these specifi- 
cations and finding them inadequate in some respects for their 
needs, will at once advise the secretary their criticisms and sug- 
gestions for improvement so that the committee may benefit 
therefrom. 

As explained in Circular D. V. 824, January 7, 1935, the speci- 
fications have been numbered and grouped according to kind of 
material to facilitate finding them in the Manual and designating 
them on orders. 
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These revisions were approved by letter ballot but subsequently 
there was a request from the manufacturers for a few changes ir 
steel castings M-201 and in M-101 axles, M-102 and M-103 
forgings and M-105 billets. These changes were slight and were 
reported to the secretary with request to take care of them ш 
printing. This has been done; but since the action was taken 
after the letter ballot your committee requests that the usual 
motion for action on this report carry with it approval of the 
changes. 

A revision of specifications for steel sheets and thin plates 
M-117-26, has been prepared after discussion with the manufac- 
turers in which we have agreed as to tolerances with the excep- 
tion of those on buckles which have been made to suit the require- 
ments of the consumers. 

[These specifications were submitted as M-117-35.—Epitor] 

Your committee has before it consideration of specifications ior 
bolts and nuts and a revision of specifications for rivets to agree 
with the recommendations of the American Standards Association. 
So far these specifications have not received official approval but 
it is expected that they will be available during the coming year. 

The report was signed by: F. M. Waring (chairman), engi- 
neer tests, Penna.; T. D. Sedwick (vice-chairman), engineer 
tests, C. R. I. & P.; C. P. VanGundy, engineer tests, B. & O.; 
F. Zeleny, engineer tests, C. B. & Q.; H. G. Burnham, engineer 
tests, No. Pac.; J. C. Ramage, engineer tests, Southern; H. W. 
Faus, engineer tests, N. Y. C.; E. E. Chapman, engineer tests, 
A., T. & S. F.; А. С. Hoppe, engineer tests, C, M., St. P., & P.: 
H. P. Hass, engineer tests, N. Y., N. H. & H., and J. R. Jackson, 
engineer tests, Mo. Pac. 


Discussion 


F. H. Hardin, assistant to the president, New York Central, 
called attention to the large amount of work involved in re- 
viewing all of the specifications and making extensive revisions 
to bring them up to date. He moved that a rising vote of thanks 
be given the committee, which was done. C. T. Ripley, chief 
mechanical engineer, Atchison, Topeka & Santa Fe, also com- 
mented on the comprehensive character of the work of the com- 
mittee and supplemented Mr. Hardin's remarks, urging that the 
recommendations of the committee be adopted generally and put 
into use by all railroads; otherwise the committee's work will be 
largely nullified. 

_Action—The report was accepted and the revised specifica- 
tions, as well as new specifications, were ordered submitted to 
letter ballot. 


Safety Appliances 


Metal Running Boards.—Data from a number of roads giving 
results of observations of metal running boards in service are 
being analyzed and tabulated in preparation of a report on this 
subject. 

Standardization of Geared Hand Brakes.—This committee has 
been furnished a copy of the minutes of the joint meeting of the 
committee on Standardization of Geared Hand Brakes, held at 
Chicago, April 18, 1935, and is cooperating with the Committee 
on Car Construction and the Committee on Brakes and Brake 
Equipment in reviewing the proposed recommendations and rules 
which will be incorporated in the report of the Committee on 
Brakes and Brake Equipment. 


Automatic Train Line Connectors 


Director of Automatic Train Line Connector Investigation, 
Harley A. Johnson, reports that laboratory tests have been com- 
pleted on all connectors submitted, and these data are being 
analyzed and tabulated in preparation of report on the rack 
test. Report of laboratory tests will be closed as soon as pos- 
sible. Mr. Johnson's progress report is as follows: 


Мв. Jounson’s REPORT 


The investigation of automatic train line connectors has been 
continued in the laboratories of Purdue University during the 
past year. Reference is here made to the progress reports oí 
the Director of Research at the annual meetings of the Mechan- 
ical Division for the years 1930 to 1932 and at the General Com- 
mittee meetings of the Mechanical Division in June 1933 and 1934. 

In the early part of this investigation, plans and specifications 
of automatic train line connectors were submitted by 51 different 
companies or individuals who are manufacturers or patentees of 
these devices. After careful study of the plans and specifications 
nine different devices were ordered for the laboratory tests. These 
devices were selected as representative of the various types of 
connectors; such as coupler supported or car body supported: 
wing уре ог pin and funnel type gathering devices; butt face 
ports, 45 deg. ports or side ports. Six freight and six passenger 
type connectors of each design were ordered for tests. 
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The following table shows the nine types of connectors ordered 
and the dates of completion of laboratory tests оп the connectors 
delivered at Purdue University for this investigation. 


Date Laboratory Tests Completed 


Connectors ordered for Freight type Passenger type 
laboratory tests connector connector 
Robinson-wing type ............. February 1931 April 1932 
Robinson pin and funnel type.... February 1931 May 1933 
Consolidated (American) ........ April 1931 December , 1932 
National 5222s eese mega КУУ АНЫ July 1931 (b) Not Delivered 
Obert Ss аа аас Dace EP 6 September 1931 July 1934 
Johnson. эана E L еу» June 1932 April 1934 
CObD* уо ра Su wy uses (a) Not Tested October „ 1934 
MeTaggatt сототун (b) Not Delivered (b) Not Delivered 


Workman-Robinson .............. (b) Not Delivered (b) Not Delivered 
(a) Tests were made only on the Cobb passenger type connector. 
(b) These connectors will not be tested since they were not delivered 
at Purdue University pier to January 1, 1934, which was the limiting 
date set by the General Committee of the Mechanical Division. 


At the meeting of the Committee on Safety Appliances and 
the General Committee in June, 1933, it was decided that no 
more connectors would be received for tests after January 1, 
1934, and also that the tests should be limited to connectors which 
can be used with the present coupler and draft rigging, and 
should not include devices which involve the design of a new 
coupler. This action was also approved by the joint committee 
on Automatic Train Line Connectors. Each company, from 
which connectors had been ordered, was advised of the limiting 
date for delivery of connectors by letter dated July 13, 1933. 
The freight and passenger connectors of the Automatic Train 
Pipe Connector Company (McTaggart connector) and the Work- 
man Robinson Company, and the passenger type connector of the 
National Connector Company were not delivered at Purdue Uni- 
versity and therefore were not tested. The Automatic Train Pipe 
Connector Company (McTaggart connector) requested an exten- 
sion of the limiting date but as the order was placed with this 
company in 1931, the General Committee decided to re-affirm 
the action taken at the meeting of June 27, 1933, that all con- 
nectors to be included in the test must be delivered on or before 
January 1, 1934, and that connectors not received by that time 
will not be tested. 

During the past year the Roberts and the Cobb passenger type 
connectors were installed on the impact test rack and submitted 
to a part of the tests specified in the schedule. After running a 
number of tests with the Roberts passenger type connector it 
was apparent that this connector as submitted was unsatisfactory. 
Representatives of the Roberts Connector Company felt that they 
could make it satisfactory by changing the tension of some of 
the springs and by making other minor adjustments which would 
not change the fundamental operation. Accordingly the tests 
were discontinued with the understanding that these changes 
would be made in the near future and the connector again sub- 
mitted for tests. 

Following discontinuance of tests with Roberts passenger type 
connector, the Cobb passenger connector was installed on the 
impact testing machine after making the necessary alterations in 
the machine to meet the requirements of this connector. The 
Cobb passenger type connector was installed on the test rack in 
advance of the Cobb freight type connector in order to save 
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the time of testing the freight connector in case the passenger 
connector did not function properly. After making a number of 
tests with the Cobb passenger type connector it was apparent 
that its construction would not meet the requirements of satis- 
factory operation and the tests on this device were discontinued 
in October, 1934. 

Following the discontinuance of the tests of the Cobb passenger 
type connector, the Roberts Connector Company was notified 
that we were ready to proceed with the tests on the Roberts 
passenger type connector as soon as they were in a position to 
resubmit it to us. Later on the Roberts Connector Company 
advised that they were not in a position to make the necessary 
changes and that they would not resubmit the passenger type 
connector for further tests. 

During the past year some time has been given to the study 
of new designs of automatic train line connectors which have 
been submitted for consideration. During the periods when there 
were no connectors ready for test, some of the men were laid 
off while the others were used in working up the results of the 
tests and the preparation of a report. The report is now being 
put in final form and the results analyzed, and it is expected 
that the report will be ready for presentation to the General 
Committee and to the Joint Committee on Automatic Train Line 
Connectors about July 1st. 

The Director has continued to make a monthly progress re- 
port to W. J. Patterson, Director of Bureau of Safety of the 
I. C. С., with copies to M. J. Gormley; Frank Walters ог С. Е. 
Denney, chairman, Joint Committee on Automatic Train Line 
Connectors; R. G. Henley, chairman, Committee on Safety 
Appliances; and V. R. Hawthorne, secretary, Mechanical Divi- 
sion. Representatives of the Bureau of Safety, I. C. С., the 
train service brotherhoods, the railroads, and manufacturers of 
devices being tested, have been present at various times during 
the conduct of the tests. 

The report was signed by R. G. Henley (chairman), superin- 
tendent motive power, N. & W.; F. W. Hankins, (vice-chair- 
man), chief motive power, Penna.; C. J. Bodemer, superintendent 
machinery, L. & N.; F. H. Hardin, assistant to president, N. Y. 
C.; J. Purcell, assistant to vice-president, A., T. & S. F., and 
J. J. Tatum, general superintendent car department, B. & O. 

Action.—The report of the committee, including the progress 
report of the director of research on automatic train line con- 
nectors, was accepted. 


Eleetrie Rolling Stock 


On account of continued general business conditions, no 
meetings were held during the year. The committee selected 
two subjects which it thought would be of interest in the handling 
of electric locomotives as follows: 

1—Allowable Temperature rise for, and Effect of Heating 
on Motor Insulation. 

Subcommittee: R. Beeuwkes, chairman, J. W. Sasser and 
J. H. Davis. 

_2—Advantages in the Use of Anti-Friction Bearings in Trac- 
tion Motors and Main Journals of Multiple-Unit Cars and Elec- 


V. R. Hawthorne 
Secretary 


271 


tric Locomotives with Respect to Operation, Maintenance, and 
Conduction of Current Through Parts. 

Subcommittee: W. S. H. Hamilton, chairman, A. L. Ralston 
and J. V. B. Duer. 

The subcommittee handling the first subject found that a 
committee of the American Standards Association was working 
on the same matter and, not wishing to duplicate their work, 
it was decided to drop this subject. 

In order to make a comprehensive and complete report on the 
second subject, it was thought by the subcommittee that the 
subject was of sufficient importance to require a more extensive 
investigation on the various railroads using anti-friction bearings 
in order to incorporate in the report their experience with these 
bearings on armatures, suspension and quill bearings on traction 
motors, and journal bearings on electric locomotives and MU 
cars. In this investigation the committee proposes to secure 
information and report on the following points: 

1—Effect on starting friction. 

2—Effect on schedules particularly as applied to MU trains. 

3—Effect of propulsion current passing through the bearings. 

4—Energy saving resulting from use of anti-friction bearings. d 

5—Relative cost of maintenance between plain and anti-friction bearings. 

It is proposed to send out a brief questionnaire to a number 
of representative roads covering the above and ask for informa- 
tion and opinions on the various points outlined. The sub- 
committee will then be able to compile the data and present 
conclusions for consideration by the full committee. On account 
of present economic conditions and the importance of this 
subject, it is recommended that this be carried over as a subject 
for next year, which will enable us, we believe, to complete 
the study. 

A resume of the new electric locomotives which have been 
placed in the New York-Washington passenger service has 
been prepared by J. V. B. Duer, electrical engineer of the 
Pennsylvania. We are giving this brief write-up in our report 
as we believe this will be of interest. 

A tabulation of data on electric locomotives placed in service 
on the Pennsylvania for the year ending June, 1935 is also 
given. According to the information the committee has, no 
electric locomotives have been placed in service on other roads, 
either domestic or foreign, during the year in question. 


Pennsylvania Electric Locomotives 


Ву J. V. B. Duer, electrical engineer 

Early in 1934, the Pennsylvania decided that for its through 
New York-Washington passenger service, more powerful loco- 
motives than the P5 type, of which 64 were in service, would 
be desirable. During the spring and summer of 1934, two new 
types of locomotives were designed and one of each type was 
built. These were designated as classes ССІ and Rl. After 
extensive tests during the fall of that year, the class GG1 was 
selected. 

Simultaneously with the preparation of the two new designs, 
the cab of the P5 class was re-designed to give stream-lined 
contour and to provide a single central motorman's compartment 
at the middle of the locomotive. Twenty-eight of these modified 
engines have been completed and are in service. 

Fifty-seven additional class GG1 locomotives are to be built, 
delivery having already started, and completion being expected 
early in the summer. This locomotive is of the articulated-truck 
type, each of the two coupled main trucks, or frames, including 
three pairs of driving axles and a four-wheel guiding truck. A 
stream-lined cab rests on center plates and spring pads on the 
two main frames. Cab strength is provided by two trusses, 
framed into the cab and extending between center plates. The 
cab frame structure is riveted but the side and roof sheets are 
welded, making a perfectly smooth exterior, without rivet 
heads. The heating boiler, transformer with allied apparatus, 
and two operating compartments, are in the central portion of 
the cab. Hoods at either end house oil and water tanks, blowers, 
etc., and support the pantographs. 

The locomotive has six twin motors carried in the main 
frames, one over each driving axle. The wheels are driven 
through gears, quills, and a flexible spring drive. The con- 
tinuous horsepower is 4,620 at the maximum operating speed 


of 90 m.p.h. An oil-insulated, forced-cooled transformer is used. 

The coupled length of the locomotive is 79 ft., 6 in.; the rigid 
wheel base is 13 ft, 8 in.; the total weight is approximately 
460,000 Ib., with approximately 300,000 Ib. on drivers. 

As fast as these locomotives are completed they will be placed 
in passenger service and the older P5a locomotives with box 
cabs will be placed in freight service. This eliminates further 
construction of the class L6a freight locomotive originally 
contemplated. 

The report was signed by: R. G. Henley (chairman), superin- 
tendent motive power, N.& W.; H. Davis, chief engineer 
electric traction, B. &O.; J. V. B. Duer, electrical engineer, 
Penna.; J. W. Sasser, superintendent motive power, Virginian; 
К. Beeuwkes, electrical engineer, C., M.. SL P. &P.; №. S. Н. 
Hamilton, equipment electrical engineer, N. Y. C, and A. L 
Ralston, general mecnanicai superintendent. N. Y.. N. H. &H. 

Action.—The report was accepted. 


Lubrication 


This committee has held one meeting since the annual report 
was submitted in 1934. In connection with the recommendation 
that tests be conducted of various methods and devices for lubri- 
cating car journals to develop a method more satisfactory than 
the conventional waste lubricating practice; the General Com- 
mittee instructed the Committee on Lubrication “to prepare a 
plan of procedure with estimate of cost and submit to the Gen- 
eral Committee for authority to proceed.” 

The plan was prepared at meeting held November 23, 1934 and 
submitted to the General Committee. The General Committee 
took the following action at a meeting December 6, 1934. 

"It was the opinion that the recommendation of the Committee 
on Lubrication of Cars and Locomotives for tests of various 
lubricating devices did not cover a large enough scope and did 
not include sufficient portions of the country to provide con- 
clusive results. It was therefore decided that, instead of approv- 
ing an appropriation for the tests as recommended, the members 
of the General Committee will carefully review these recom- 
mendations and develop what tests along these lines they would 
be willing to make and under what conditions—the tests to be 
made under the direction of the test departments of the member 
railroads and report submitted to the lubrication committee for 
review and analysis." 

Partial reports from members of General Committee were re- 
ceived under date of May 2, 1935. Where tests are in progress 
results remain in abeyance pending further developments. 

The chairman of this committee has continued to investigate 
and test a number of lubricating devices and methods with gen- 
erally satisfactory results. These tests will be continued and 
complete report made when definite conclusions are reached. 

The joint subcommittee composed of members from car con- 
struction and lubrication committees selected to consider "The 
Tolerances in Whole Axle and Journal Assembly" have sub- 
mitted a report which is incorporated in the report of the car 
construction committee. 


Journal Bearings 


The new design of journal bearing developed by National 
Bearing Metals Corporation has been given trial application on a 
number of railroads. These bearings, however, have not yet 
been in service a sufficient length of time for the committee to 
recommend them for adoption as an alternative A. A. R. 
standard. 


Cut-Back and Reclaimed Oils 


A recommendation has been made to Committee on Specifica- 
tions for Materials of a specification for blending or cut back oil. 

The committee is of the opinion that there is no necessity for 
present Par. 7 of Specification for Reclaimed Car Oil, but if this 
paragraph is retained, the following should be included: 
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Apparatus.—A sieve of No. 325 mesh screen, preferably 3 in. in diameter 
secured to a copper cylinder; the cylinder to be not less than 1% in. 
in depth. | 
| Priced antc sample of oil to be tested 200 milliliters or 1⁄4 pint, at 
temperature 75 deg. P. minimum to be poured into the cylinder and allowed 
to remain until alf the oil has passed through the 325 mesh screen. If any 
extraneous solids remain on the screen, oil will not be considered as 
meeting the specifications. 

The subcommittee appointed to act with similar committee 
from Committee on Locomotive Construction has no report to 
make at this time. И . 

The report was signed by G. W. Ditmore (chairman), master 
car builder, D. & H.; P. Maddox, superintendent car depart- 
ment, C. & O.; G. C. Hirsch, mechanical inspector, N. Y. C.; 
E. Von Been general air brake, lubrication and car heating 
engineer, I. C.; E. G. Cromwell, lubricating supervisor, B. & O.; 
and H. P. Allstrand, prin. asst. superintendent motive power and 
machinery, C. & N. W. 

Action— The report was accepted. 


Car Construction 


In 1932 a new program was presented and later approved by 
the Mechanical Division under which it was proposed to pro- 
duce designs of the principal types of freight equipment cars for 
general interchange service, representing in each case the latest 
state of the designer’s art with reference to weight, cost, con- 
struction, strength and general utility and of such character that 
any road might adopt these designs as standards and construct 
thereto their future cars of the types thus developed. 

[The report outlined the basis on which this work is being 
carried on. This includes: Disregard of existing A.A.R. 
standards if design can be improved by so doing; co-operation 
with and assistance from the builders through a committee of 
the American Railway Car Institute; annual review of designs; 
provision for application of principal proprietary specialties, and 
license to member roads for free use of patents owned by builders 
covering details of construction employed.—EniTor.] 

The same year the first design of steel-sheathed wood-lined 
box car was completed under this program, submitted and 
adopted by a large majority as standard. 

Since 1932 this work has been carried on in the face of an 
unusually difficult situation, but thus far the A. R. C. I. has gen- 
erously contributed time and efforts of its chief engineers and 
designing organizations with the result that the work has pro- 
ceeded without undue delay or interruption. 

In view of these circumstances, it is regarded as a fair state- 
ment that the progress made, and the potential value of this work 
have been well worth the effort and when recognizing the eco- 
nomic value of standard car designs kept up to date, it is be- 
lieved to be to the best interests of both builders and roads to 
continue vigorously to prosecute the work still before the joint 
ccmmittee, especially during a period such as the present, in 
order that a sound foundation for progress may be maintained. 

For the past year or two, certain builders have been and now 
are independently engaged in developing and producing new alloy- 
steel designs of substantially reduced light weight for the purpose 
of justifying and creating, if possible, demands for replacement 
of older existing equipment with more efficient cars, but regard- 
less of these undertakings, the joint work on new standard de- 
signs already completed in no sense represents wasted effort be- 
cause the latter may be, and already has advantageously been 
used as the basis for such experimental work. Furthermore, it 
is a reasonable assumption that this procedure will be followed 
in the future because each car builder thus is in position directly 
to benefit from the joint experience and work of all concerned. 

Whether or not full advantages are to be derived from pro- 
gressive standardization of freight equipment depends largely, 
if not almost entirely on the attitude and position taken from 
this time on by the A. A. R. in the matter of building the 
standard designs or the still lighter weight units in high-tensile 
steels or other materials based thereon when cars of these types 
are required. 


Steel-Sheathed Wood-Lined Box Car 


Last year we stated that five sample cars had been built, two 
of which later were subjected to complete extensometer, deflecto- 
meter and impact tests in comparison with two previous designs 
of the same type and that complete reports with definite con- 
clusions had been circulated. 

Following impact tests which, for all three designs were con- 
ducted under full axle loads and carried well beyond collision 
conditions almost to the point of major failure, necessary re- 
pairs were made, after which all the A. A. R. cars, except one, 
were assigned to member roads for regular revenue service. 

Car No. 4, which had been put through the complete test pro- 
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gram, was turned over to the C. & O. for comprehensive road 
service tests under full axle load, for comparison with C. & O. 
companion car No. 8740. The characteristics of these cars are 
given in Table I. 


Table I 
1 2 3 4 5 6 1 
Lading Total 
Type Light ^ load rail ^ Cubic 
Car construc- weight carried load Inside cancy. Type 
No. tion Ib. Ib. lb. Dimensions ft. wheels 
C&O Steel- Length 40 16.6 in. Single-wear 
8740 sheathed 45,900 123,100 169,000 Width 8 ft. 9% in. 3,060  rolled-steel. 
wood-lined Height 8 ft.714 in. 
A.A.R. Steel- Length 401.6 in. Single-wear 
4 sheathed 42,000 127,000 169.000 Wid'h 8 ft. 9% in. 3,311 rolled-steel. 
wood-lined Height 9ft.4 in 


Due to difference in light weight, the lading load carried in 
these tests by the A. A. R. car is 3,900 lb. greater than for the 
companion car. As soon as practicable, complete report will be 
made available. 

Up to March 5th, 1935, 254 days’ service, mileage of 38,000 
had been accumulated and during this period three different in- 
spections under load were made. These examinations disclosed 
that no change in deflections had occurred in the side and center 
sills of either car since originally loaded. 

On March 15, 1935, the loads were removed to ascertain if the 
deflections were of permanent or temporary character and check 
revealed that the bottom contours of the side and center sills on 
both cars were practically the same as they were before loading, 
i. e, no permanent sets had taken place. This is of special in- 
terest in reference to the A. A. R. car, in view of the destruc- 
tive punishment it had received before being placed in this serv- 


ice. 

Slightly greater deflection had been present in the A. A. R. 
car center sill at the door opening under load than was found 
at the same location in the C. & O. car. 

After 38,000 miles of continuous operation under full load, 
both cars were in good condition. 

This work, undertaken and carried out in its entirety by the 
C. & O., is most commendable and the report will contain much 
helpful information. ` 

Operations іп Regular Service.—Table II contains condensed 
comparative data on the performance of Cars, 1, 3 and 5. 


Table II 
Mileage to 
A.A.R. Placed January 1, 1935 
car in trial Mechanical defects 
no. service Loaded Einpty Total reported 
1 April 10, 1934 7,448 6,678 14,126 None 
3 Nov. 24,1933 7,502 7,176 14,678 Door post wood filler 
amaged. 
5 Jan. 5,1934 19,807 1,369 21,176 Broken reservoir release 


valve handle. Some 


damage to lining. 


The reports on Car No. 2 were not sufficiently complete to 
permit of its inclusion, but advices received contained no refer- 
ences to mechanical defects. : 

For the most part reports from shippers and operators were 
decidedly favorable and in a number of cases definite preferences 
were expressed for the A. A. R. cars vs. other steel-sheathed 
designs now in general use. No claims for damage to lading 
were recorded. 

The following criticisms on basic design characteristics were 
received through one road only: 

(a) Metal door posts slotted for nailing strips. 


posts proposed. . 
(b) Thickness of inside lining. Too light for certain forms of load 


Use of wood door 


bracing. 

(c) Steel roof. Attention was called to the possibility of sweating. 

(d) Vertical end lining boards applicd against inside surface of steel 
ends. In place of this construction it was proposed to apply the boards 
horizontally and to use wood nailing strips with a view to preventing 
accumulation of foreign matter back of the lining. - 

(e) Side lining slightly overlapping side plate. Contended that open 
space should be left between top lining board and side plate for circulation 
and to facilitate blowing out space back of the lining. 

All of these features had previously been thoroughly discussed 
and carefully considered by the joint committee during the de- 
sign work and, as may be seen, are equally applicable to any 
steel-sheathed wood-lined steel-roofed box car designed for gen- 
eral interchange service as well as to the A. A. R. car. 

Items (c) and (e) are optional with the purchasers, but the 
others involve changes in general dimensions or basic design 
features and in view of the studies already made in reference 
thereto are not recommended. 
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Standard Steel-Sheathed Wood-Lined Box Cars Thus Far 
Built.—During the past few years and especially since comple- 
tion of the five sample cars relatively few freight cars of any 
type have been constructed, but the fol:owing standard box cars 
were proe during this period. 

C. & O., Erie, N. Y. C. & St. L. A total of 1,550 fifty-ton 
A. A. R. standard except for former standard center sill section 
having cross sectional area of 28.43 sq. in. instead of the new 
standard Z bar section at 21.30 sq. in. This deviation from 
standard was made because the extensometer, deflectometer and 
impact test results were not known until after the orders were 
placed and rolls for the new section were not constructed until 
some time still later. The standard 2534-in. center-plate height 
was used. 

C. & O., 100 standard throughout, including the Z bar center 
sill. These were arranged for at the end of the order and after 
the new rolls had been made available. 

Chicago Great Western—8500. 

Seaboard Air Line—1,000. 

Total—3,150, all of 50-tons capacity. 

In addition, the G. M. & N. placed order for 150 standard box 
cars, but specified that they should be of the steel-frame single- 
sheathed type. The builder involved consulted with your com- 
mittee and the cars were constructed accordingly, the principal 
change necessary being the use of a rolled Z har side truss ar- 
rangement in order to meet the purchaser's specification, which, 
in turn, required a reduction in distance over the side sills. 

The L. & N. E. also acquired 250 steel-sheathed wood-lined 
box cars and, although it was the desire and intention of that 
road to build the standard car without change, this could not be 
done because at the time it was necessary to place the orders, 
rolls for the four new sections required were not available. 


Steel-Frame Single-Sheathed Box Car 


As a number of important roads require this type of car, your 
committee is under instructions to have prepared a design based 
on the standard steel-sheathed wood-lined car. This is now being 
produced as a cooperative effort of the A. R. C. I. and this com- 
mittee. 


Self-Clearing Hopper Cars 


Descriptive analysis, specifications and complete sets of the 
principal drawings for 50- and 70-ton nominal capacity proposed 
standard hopper cars have been completed during the past year 
by the American Railway Car Institute Committee on Design 
in close cooperation with your committee under the same program 
and procedure followed in the production of the steel-sheathed 
box car presented in 1932, and are submitted herewith in Ap- 
pendix A. 

In accordance with the original plan agreed upon when this 
work was started, these drawings have been released to certain 
specialty manufacturers for the purpose of having prepared by 
them alternate designs, incorporating— (a) integral cast-steel un- 
derframe and hopper construction complete, and (b) certain 

rts such as bolsters, interior braces and hopper door frames 
in cast steel. 

Comparative weights and relative costs are to be worked out as 
soon as studies are completed and drawings made. 

In the report for 1934, statement was made that the center- 
sill construction would consist of continuous Z-bar members of 
the same design as used on the standard box car except for 
increase of approximately 20 per cent in net cross sectional area 
and that this was the only important construction item on which 
any important difference of opinion had developed within the 
committee during the progress of the work. We are glad now 
to report, however, that in the light of additional information 
made available through the impact tests of the standard box car 
and other data since obtained it was subsequently unanimously 
agreed that the standard section having cross sectional area of 
21.30 sq. in. would fully meet the requirements, therefore the 
designs submitted incorporate this section. 

Recently Constructed Hopper Cars—During 1934 the C. & O. 
placed orders for 6,000 and the Erie 2,500 50-ton nominal ca- 
pacity hopper cars and although the work on the A. A. R. 
standard cars had been started at that time, the design features 
had not been fully agreed upon and a number of important de- 
tails remained to be settled. However, these roads were desirous 
of following as closely as practicable under the circumstances, 
the A. A. R. design features and as a result the cars as built 
сови closely therewith, the principal deviations being as fol- 
ows: 

Height from rail to top of side 10 ft. 4 in. instead of 10 ft. 8 
in. because the average weight of lading to be handled exceeds 
somewhat the figure of 52 lb. per cu. ft. used in the A. A. R. 
designs. The former standard A. A. R. center-sill section of 
30.19 sq. in. was used, together with the former standard center- 
plate height of 2634 in., in view of the fact that at the time the 
orders were placed, sufficient information was not available to 
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justify, in the opinion of the purchaser, the use of the new Z-bar 
section of somewhat reduced cross-sectional area. Pressed stee! 
side stakes were used in place of the rolled sections now shown 
on the A. A. R. drawings. The sample саг of a lot of utra 
light-weight hopper cars produced by a builder, was completed 
during October, 1934. This development is described further in 
Appendix A. 


Refrigerator Car 


A review of the association's activities concerning refrigerator- 
car design is essential as a basis for the present report. 

In April, 1926, the Car Construction Committee began the de- 
sign for a ventilated refrigerator car, based upon the elements 
of the steel box-car design of that period. While the committee 
made progress with that design, it was not fully completed in 
all details nor submitted for adoption. However, this car was 
a distinct improvement over the wood-framed car in general use, 
embodying steel framing in the superstructure which prevents 
weaving, wracking and damage to insulation. Subsequently two 
roads, the Santa Fe and the Union Pacific built refrigerator cars 
to that design and these cars have well demonstrated the ad- 
vantages of a rigidly built superstructure in preserving alinement 
and reducing maintenance costs. 

There were some further activities by the committee during 
1927, 1928 and 1929, and in November, 1929, the subject was 
removed from the docket. 

In the latter part of 1932 the importance of the refrigerator 
car was again brought to the attention of the committee, but 
due to the large volume of regular work then being handled, 
which included development of standard hopper-car designs, it 
was found impracticable to undertake preliminary development 
of the refrigerator car until early last year, at which time a 
sub-committee was appointed to handle the design. 

A questionnaire was then circulated to develop preliminary 
information on the basic features, arrangement and character- 
istics which would best meet the requirements of traffic handled 
in refrigerator cars. The replies, which were comprehensive in 
their scope, were tabulated and analyzed, the principal funda- 
mentals were formulated and subsequently approved by the Car 
Construction Committee. Briefly, these fundamentals include 
capacity, inside dimensions, structural composition, insulation re- 
quirements, ice capacity, etc. The inside dimensions agree with 
those of a large majority of existing cars, and permit of the use 
of the present A. A. R. box-car underframe as a basic standard. 
Meetings were then held with a committee of refrigerator-car 
operators to review the fundamentals. As a result of this co- 
operation, the conclusions of these two committees are now in 
close coincidence on all essential points. 

The sub-committee also met jointly with the Federal Co-or- 
dinator's Mechanical Advisory Committee and exchanged views 
and data in the hands of these respective committees. They also 
reviewed government reports and other data bearing upon the 
general subject. With the ground thus prepared, the work on 
the car is now in shape where active design may be under- 
taken as a cooperative effort among the Car Construction Com- 
mittee, the car operators, the car builders (A. R. C. I.) and such 
manufacturers as may be involved. From this point onward, 
the standard car development program submitted and accepted by 
the Mechanical Division in 1932 is to be followed with a view 
to completing the work as promptly as possible. 


Equipment Clearances and Maximum Outline 


As reported last year, the diagram adopted by the A. R. 

E. A. in 1934 as the “Limiting Equipment Diagram for Inter- 
change Service" contained no reference to the fact that cars 
to these dimensions are subject to operating restrictions. A 
conference was held with representatives of the Engineering 
Division to straighten the matter out and agreement was reached 
that this diagram, with certain detail changes decided upon, 
should be revised and set up as the “Maximum Outline for 
Equipment in Restricted Service." It was further agreed that 
from information previously obtained a limiting diagram for 
unrestricted interchange, somewhat larger than present Plate B, 
could be developed and that this would be done. 
- It is necessary to report that the large diagram for restricted 
operation has not been revised and the improved diagram based 
on Plate B for unrestricted service has not as yet been developed. 
Action has been taken, however, to have this work completed as 
promptly as possible so that these two diagrams may be avail- 
able. 


Light-Weight Trucks 


Some 10 years ago certain truck-frame manufacturers and rail- 
roads initiated jointly a program of side-frame tests, both dynamic 
and static, to ascertain what might be accomplished through 
redistribution of material in increasing the strength and service 
life of such castings. At that time dynamic testing was not a 
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new art as previously it had been used by at least one manu- 
facturer for checking designs. 

This was followed by a series of dynamic tests conducted under 
the jurisdiction of the then A. R. A. by a sub-committee, and 
in 1929 these efforts culminated in the adoption of the present 
specifications under which frames are produced having much 
greater ability to withstand service stresses than those previ- 
ously acceptable, but at no increase in weight. 

These frames were made of medium-carbon steel and in 1933 
the A. A. R. adopted the present specification for Grade B 
carbon steel which, although of the same general classification, is 
of superior quality and has higher physical properties. Сопѕе- 
quently still further improvement has been obtained’ in truck 
side frames. 
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and that when high-tensile materials adjudged satisfactory for 
this purpose had been selected, it would be necessary thoroughly 
to test, both statically and dynamically, actual side frame speci- 
mens as an indispensable part of the development work before 
such frames could be regarded as satisfactory for interchange 
service. This latter provision was considered as of special im- 
portance by reason of the fact that truck side frames constantly 
are subjected to uncushioned dynamic loads and shocks while 
in motion. Furthermore, previous experience had indicated that 
it is characteristic of all high-tensile alloy steels, both forged 
and cast, to appear to greatest advantage under static test. 
Design and laboratory studies immediately were undertaken 
but due to adverse business conditions the work progressed rather 
slowly, although previously side frames and bolsters of light sec- 


Fig. 4—Spring-plankless type truck of light design with side frames and bolsters of high-tensile steel 


During 1930 the problem of further weight reduction in side 
frames and bolsters was again taken up with the manufacturers 
with a view to obtaining, if found practicable, the benefits accru- 
ing from advancements in the metallurgical art as represented 
by high-tensile steels. 

It was understood and agreed that this work should be regarded 
as a continuation of previous efforts with medium-carbon steels 
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tions had been made by the manufacturers under the Four- 
Wheel Railway Truck Agreement of steels of several composi- 
tions and heat treatments and tested to an extent sufficient to 
establish a definite basis for further work. Early іп 1934 the 
manufacturers, by their Engineers Committee intensified this 
work as an active joint program of design, experiment and test, 
to develop a practicable combination of light-weight side-frame 
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and bolster designs and high-tensile steel suitable for production 
and service requirements. 

As a basis for this development it was tentatively established 
that these parts should meet the same permanent set and other 
strength requirements as prescribed in the A. A. R. 1929 specifi- 
cations when made of Grade B carbon steel but that increased 
deflection would be unavoidable on account of lighter sections 
and reduced moments of inertia and the fact that the modulus 
of elasticity of high-tensile steel is practically the same as that 
for Grade B steel. 

To meet these test requirements with the minimum sections 
practicable for production of side frames and bolsters and to 

ave proper ductility, the following were tentatively established 
for the minimum physical properties of the steel to be used: 


Tensile strength, lb.-per:sq. ines ees lees Rr nano E 

Yield point, lb. per sq. in . 60,000 
Elongation in 2 in.. 22 percent 
Reduction of area.. 45 percent 


A manganese-vanadium steel, double normalized (not liquid 
quenched), was used which met these physical requirements. 
This material showed a ductile behavior under static test similar 
to that of Grade B carbon steel. The approximate chemical 
composition is as follows: Carbon, .30; manganese, 1.65; vana- 
dium, .10. 

This material was used, not as a limitation against other suit- 
able steels but because of previously developed knowledge of its 
properties. 

Special light designs of 50- and 70-ton side frames and bolsters 
were then prepared, proportioned by careful calculation and from 
knowledge gained during previous experiments. The A. A. R. 
specification limits for design fibre stresses were exceeded in 
the calculations because of the use of high-tensile steel and re- 
duction in sections. 

Static Tests.—Patterns were then constructed, sample castings 
made and checked, followed by the production of castings which 
were statically tested under A. A. R. 1929 requirements. From 
the data secured, further improvements in design were made 
and this procedure was successively repeated. 

Dynamic Tests—Present A. specifications purposely 
were formulated so as to provide for acceptance under static 
tests only when using Grade B steel, but the background for 
these test requirements with this material had previously been 
established through a prolonged series of dynamic tests and 
research. 

In the present developments of lightened high-tensile designs, 
it is necessary in the interest of both manufacturers and users 
for such frames of each design and capacity produced to be 
subjected to complete dynamic tests, preferably on both manu- 
facturers’ machines now available, in order to develop the re- 
quired background on which static test and design requirements 
ultimately may be based for inclusion in the specifications cover- 
ing acceptance test and this procedure is being followed. 

However, consistent with present testing procedure for Grade 
B frames, dynamic test requirements are not to be incorporated 
in the specifications for high-tensile steel frames. 

_It is not the purpose of this report to submit further discus- 
sion of the details but it is desired to state that tentative agree- 
ment has been reached among the manufacturers’ engineers com- 
mittee and the A. A. R. committees on Specifications for Mate- 
rials and Car Construction on test requirements for current use 
in the production of high-tensile side frames and bolsters now 
being placed in service. Furthermore, it is agreed that such cast- 
ings of each new design, material or combinations of both are 
to be subject to the joint approval of the two A. A. R. com- 
mittees mentioned until such time as specifications for acceptance 
under static tests may be produced. 

Marking for High-Tensile Frames and Bolsters.—At present 
frames and bolsters of Grade B steel are required to be marked 
“AAR-29,” the numerals corresponding to the year in which the 
present static-test specifications were adopted. ` 

For purposes of identification, the committees on Specifications 
for Materials and Car Construction have agreed that approved 
high-tensile frames and bolsters are to be marked “AAR-HT- 
35" In this case the numerals correspond with the year in 
which tentative test specifications have been set up. 

Welding.—lInasmuch as light-weight high-tensile trucks of the 
new designs are now going into service, it is desired to point 
out, pending the issuance of instructions by the proper committee, 
that castings marked as shown under the preceding heading, 
should not be subjected to welding of any kind. 

The material thus far used can be welded under properly in- 
structed and experienced supervision, but a preheating tempera- 
ture of approximately 500 deg. F. must be employed, followed 
by heat treatment proper for this particular steel and inasmuch 
as high-tensile steels of other compositions no doubt will be 
used and in view of the fact that heat treatment and tempera- 
tures to suit are necessary, all welding thereon should be pro- 
hibited pending further developments and experience. 

Comparisons of Truck W'eights.—The following tabulations, 
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supplemented by brief comment, are presented to illustrate the 
progress which has been made in the actual production of high- 
tensile frames satisfactory to the committees on Specifications 
for Materials and Car Construction for interchange service. 


Table III— Comparative Weights (Pounds) per Car Set of Side 
Frames and Bolsters for Spring-Plank Equipped Trucks— 
High Tensile vs. Grade B. Steel 


Journal size 


Sin. 5y4 in. 6 in. 
by9in. by10in. by 11 in. 
Grape B 

Side frames c. e oe tered Sac 2,090 2,390 2,970 
Truck bolsters ............... eese 1,455 1,595 2,085 
Totál ыле ЫШ rete erences 3,545 3,985 5,055 

Hicu-TENsILe 
Side frames ............ 1,800 2,000 2,400 
Truck bolsters ......... 1,170 1,260 1.570 
Total ............. б 2,970 3,260 3,970 
Saving per car, in favor of high-tensile 575 725 1,085 


Spring-Plankless Truck.—A. spring-plankless self-alining truck 
has been under development by the truck manufacturers' engi- 
neers committee. The design incorporates specially shaped engag- 
ing surfaces between the bolster and side frame columns so that 
alinement is maintained with large uniform bearing contact, in 
the absence of the spring plank. Provision is also made on the 
side frames for attachment of a brake-beam safety device. Some 
trucks of this design are now in service. This type of truck can 
be made either of Grade B or high-tensile steel and castings 
for both designs have passed satisfactory static and dynamic 
tests. 

The principal object of producing the spring-plankless truck 
was to achieve further weight saving without sacrifice of strength 
or service stability but, with this truck spring-plank maintenance 
difficulties also are eliminated. 

For direct comparisons of weight savings, Table V has been 
prepared showing the spring-plank type vs. the spring-plankless 
type trucks in both Grade B and high-tensile steel. 


Table IV— Comparative Weights (Pounds) per Car Set of Side 
Frames and Bolsters for the Spring-Plankless Type 
Trucks—High Tensile vs. Grade B. Steel 


Journal size 


Sin. 534 in. 6 in. 
by 9 in. by10in.  byllin. 
Grave B 
Side frames а... 2,162 2,462 3,050 
Truck bolsters а... 1,469 1,633 2.113 
Total: траен 3,631 4,095 5,163 
Hicn-TENsiLE 

Side frames ....................... 1,852 2,052 2,460 
Truck bolsters .................... 1,180 1,290 1,592 
Total voacupusesanrad RARE аара 3,032 3,342 4,052 
Saving per car, in favor of high-tensile 599 753 1,111 


Table V—Comparative Weights (Pounds) per Car Set Spring- 
Plank Trucks vs. Spring-Plankless Trucks—Items 
Affecting Weight of Complete Trucks 


Journal Size 


Grade B Castings High-Tensile Castings 


Sin. SWin. біп. Sin. S%in. біп. 
by by by by by by 
9 in, 10in. 111п. 9in. 101п. Ilin. 
Sprinc-PLank Trucks 
Side frames ......... 2,090 2,390 2,970 1,800 2, 2,400 
Truck bolsters ....... ,455 1,595 2,085 1,170 1,260 1,570 
Spring planks ....... 380 448 570 380 448 570 
Brake beam safety 
attachments ..... a 40 40 40 40 40 
Total ........... (3,965 4473 5665 3,390 3,748 4,580 
SPRING-PLANKLESS 
TRUCKS 
Side frames ......... 2,162 2,462 3,050 1,852 2,052 2.460 
Truck bolsters ....... 1,469 1,633 2,113 1,3180 1,290 1,592 
Brake beam safety 
attachments ....... 7 77 79 77 77 79 
Total соя erus 3,708 4,172 5,242 3,109 3,419 4.31 
Saving рег саг, іп 
avor of Spring- 
Plankles .......... 57 301 423 281 329 449 
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In order to set forth in convenient form, the present maxi- 
mum weight savings per car which may be obtained through 
the use of the high-tensile spring-plankless truck in place of 
the present spring-plank equipped design in Grade B steel, 
Table VI is presented. 


Table VI—Comparative Weights (Pounds) per Car Set, High- 
Tensile Spring-Plankless Trucks vs. Grade B. Spring-Plank 
Trucks—Items Affecting Complete Truck Weights 


Journal size 


5 in. 534 in. б in. 
by 9 in. by 10in. by 11 in. 
Sprinc-Prank Trucks Grave B 
CASTINGS 
Side frames ...................... 2,090 2,390 2,970 
Truck bolsters 1,455 1,595 2,085 
Spring Planks 380 448 570 
Brake Beam safety attachments...... 40 40 40 
Totala осела анньа bd RTT 3,965 4,473 5,665 
Ѕрвімс-Рілмківѕѕ Trucks Hicu- 
TENSILE CASTINGS 
Side frames ............... eus 1,852 2,052 2,460 
Truck bolsters ..... ER х 1,180 1,290 1,592 
Brake beam safety attachments.. 77 77 7 
Total m 3,109 3,419 4,131 
Saving per car, in favor of Spring- 
Plankless, High-Tensile .......... 856 1,054 1,534 


Coileaf Spring-Plankless Truck 


The National Malleable & Steel Castings Company has pro- 
duced another design of spring-plankless truck designated as the 
Type "B" Coileaf with which a combination consisting of a 
double-helical spring assembly and a semi-elliptic spring to sup- 
port the bolster is positioned within each side frame. The prin- 
cipal objectives sought in this design are reduced weight and 
improved riding characteristics, and it is understood that in 
addition to the regular Type "B," a light-weight design also has 
been developed. With this truck, it follows that the difficulties 
and expense of spring-plank maintenance are eliminated. 

Detail information regarding comparative weights, together 
with corresponding static and dynamic test results for the two 
designs are not yet available, but your committee expects that 
in due course full report may be formulated. 


Bottom Rod and Brake Beam Safety Supports 


There are in service many types of brake-beam safety sup- 
ports secured either by loose-fitting bolts or by rivets not prop- 
erly filling the holes and these have caused considerable trouble 
by becoming disengaged due to improper application and poor 
maintenance. 

The experience of a number of roads in applying devices 
shown on pages E-3-4-4A and 4B of Section "E" of the Manual 
by riveting and welding the supports to the spring plank in 
accordance with notations given on these sheets, developed that 
the devices have been successfully held where the single-angle 
auxiliary support is applied. With a single angle attached near 
the center it is not necessary to detach same in order to remove 
or apply a brake beam. 

The importance of good workmanship should not be over- 
looked. It is necessary that rivets be of the size called for 
and be properly driven to fill the holes and that the portions to 
be welded be properly cleaned and welded in accordance with 
the notations given on the drawings. 

There are in service proprietary devices different in design 
from the non-patented devices given in the Manual, also others 
which have been developed since 1932 and have been submitted to 
and approved by the Car Construction Committee, any one of 
which will provide efficient safeguards in case of failures of 
brake hangers or connecting parts and still permit accessibility 
in application and renewal of brake beams without cutting attach- 
ment rivets which should not be disturbed. 

While the difficulties of brake beams dropping down due to 
failures of hangers may be minimized by improved materials, 
better designing and proper maintenance of brake-beam hangers 
and pins, it is considered necessary to provide and maintain on 
all cars in imterchange service, efficient and economical safety 
supports for the bottom rod and brake beams. 


Truck Springs 


Non-Harmonic Spring Devices—Under date of April 19, 
934, a progress report, showing results of the laboratory and 
road tests, conducted for the purpose of determining the riding 
characteristics of existing truck springs and to ascertain to what 
extent these characteristics could be improved by the use of 
available devices, variously designated as friction springs, snub- 
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bers and stabilizers, or by the use of trucks of special design. 
Following completion of the laboratory and road tests, the various 
devices tested were placed in service—two car sets of each— 
under General American Transportation Company refrigerator 
cars to obtain comparative information as to endurance qualities. 

The endurance test is still in progress. The plan being followed 
is to inspect each car every six months, at which time springs or 
special trucks are removed and subjected to a calibration test 
in the A. A. R. laboratory at Purdue University. After this 
they are reapplied for another service period of six months. 

When endurance test and final laboratory calibrations have 
‘been completed, a final report will be submitted. At that time 
the question of the desirability and practicability of formulating 
recommended specifications for non-harmonic springs and special 
truck designs for the same purpose, as included in original plan, 
again will be given due consideration. However, it is the pres- 
ent view that for a newly introduced development of this im- 
portance a much broader and more prolonged background of 
experience in both design and operation than made available as 
the result of these investigations probably will be required for 
the attainment of this objective. 

The final report will also include recommendations with re- 
spect to additional tests or other investigations that in the opin- 
ion of sub-committee should be made. This progress report, 
together with the fact that these tests are being conducted, 
should not be construed as a deterrent by those contemplating 
application of such devices. 


Helical Spring Groups 


In the 1932 report, designs of helical springs for 40-, 50- and 
70-ton nominal capacity trucks were included and were later sub- 
mitted to letter ballot and adopted as recommended practice. 
These designs were prepared principally to meet maximum load- 
ing and service conditions, to eliminate continual expense of re- 
placing broken springs, and were to be made of plain carbon 
steel to the then existing A. R. A. material specifications. 

In 1933 revised specification for heat-treated carbon-steel 
helical springs was adopted as recommended practice and it has 
therefore been considered necessary to prepare new designs to 
suit the requirements of the revised specification. The sub- 
committee is now developing designs of helical springs to be 
designated as C, D, H and P for the 40-, 50-, 70- and 100-ton 
nominal capacity trucks. These designs will be prepared to 
interchange in the space now occupied by the present A. A. R. 
spring groups. 


Truck Spring Planks 


Early in 1934 attention of the committee was called to the 
trouble some roads were having with spring plank breakages, 
and a subcommittee was appointed to make a study of this 
trouble. The Truck Manufacturers’ Engineers Committee was 
invited to assist in this study. Several designs of spring planks 
to eliminate this breakage are now being tried by various roads, 
and new designs of trucks without spring planks are being built. 

Some of the trouble experienced with breakage of spring 
planks is caused by lack of rigid inspection at time of assem- 
bling trucks, and due to close fit of spring planks on truck 
side-frame bosses. It is recommended that A. A. R. Plates 23, 
24 and 25 for 40-, 50- and 70-ton cars be modified to show 
21$» in. holes for side-frame bosses changed to 2% in. diameter 
to permit additional clearance and more flexibility in the truck. 
This committee also suggests that roads experiencing trouble 
with spring-plank failures would find relief if existing spring 
planks were changed by reaming the side frame boss holes to 
provide a total clearance of % in. 


Rail Motor-Car Axles 


The last report contained a statement that Rolling Stock 
Committee No. 1 of the American Transit Association had made 
final report with recommendations as shown in the 1933 sup- 
plement to the Engineering Manual, Section E-3-33 covering 
Design of Axles for Electric Railway Motors. Further, that 
these recommendations had been approved by that association. 

Subsequently the A. A. R. committee on Specifications for Ma- 
terials was requested to check the A. T. A. specifications against 
the A. A. R. specifications covering materials for passenger 
service axles and to advise as to what specifications should be 
followed for rail motor-car axles. 

During the past year the committee on Specfications for Ma- 
terials has revised a large number of A. A. R. specifications, 
including those for the different grades of axles and conse- 
quently that committee is now in better position to conclude 
this assignment. 

As soon as advice requested is received, it is proposed to is- 
sue a special letter ballot on designs and materials for the dif- 
ferent types and capacities of axles required for rail motor car 
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service. If approved, these specifications will be incorporated 
in the Manual. 


Standard Center Plate 


As stated in the 1934 report, a center plate having nominal 
diameter of 12 in. is the present standard for the 2-C, 2-D and 
2-E trucks regardless of differences in load-carrying capacities 
or corresponding bearing pressures. The first standard adopted 
in 1903 for 80,000- and 100,000-Ib. capacity cars was of 12 in. 
nominal diameter and since that time only minor changes in de- 
tail dimensions have been made. 

As a result of a study now completed and in view of replies 
received to an inquiry, a center plate having nominal diameter 
increased from 12 in. to 14 in. has been included in the design 
for the new proposed A. A. R. standard 70-ton hopper car, 
submitted in Appendix A. 

Briefly stated, the reasons for this change are as follows: 

(1) Reduced bearing pressures; (2) less cutting of center 
plate surfaces and reduced wear on wheel flanges and movable 
truck parts; (3) reduced resistance to swivelling. 

Table VII for 70-ton cars with nominal load on each center 
plate of 96,000 Ib. and for 50-ton cars at a center plate load of 
76,700 lb. is here presented in order to illustrate the situation 
with respect to 12 in. and 14 in. diameter center plates: 


Table VII 
1 2 3 
Nominal center gue Nominal center plate 
load 96,000 Ib. load 76,700 Ib. 

. Bearing Bearing 
Nomiral Net area, pressure, Net area, pressure, 
diameter sq. in Ib. per sq. in. 54. їп, ]b. per sq. in. 

12 in. 81.67 | 1172 1.67 940 


14 in. 119.35 804 119.35 642 
Note—Total truck weight р car set used in Column (2) is 18,000 Ib. 
and for Column (3), 15,600 Ib. 


It is recommended that the 14 in. diameter center plate be 
made standard for all future cars of 140,000 Ib. nominal capacity 
and that this item be submitted to letter ballot. 


Hand Brakes 


Due to increasing use on freight cars of numerous designs of 
so-called "power" or geared hand brakes in which various fea- 
tures of design are incorporated, which in turn directly affect 
operating characteristics, application and maintenance, the Car 
Construction Committee decided about two years ago that it 
would be necessary to standardize on basic features before the 
situation reached the point where the number of different de- 
vices in service would make such standardization more difficult 
and expensive, if not impracticable. This conclusion was reached 
with full knowledge that satisfactory conventional non-proprie- 
tary types of hand brakes were available and in general use. 

Preliminary specifications were prepared in 1933 and sub- 
mitted for consideration of the full committee during a regular 
meeting held in April of that year, at which time a sub-com- 
mittee was appointed to investigate the various designs. This 
work resulted in the formulation of a tentative specification for 
basic requirements of design and operation with a view to bring- 
ing about uniform practices and interchangeability insofar as 
practicable and consistent with existing I. C. C. and A. A. R. 
regulations and standard practices. 

uring recent months this study, which includes geared hand 
brakes of the vertical wheel, horizontal wheel and lever types, 
has been proceeded with in co-operation with the committees on 
Brakes and Brake Equipment and Safety Appliances. The 
tentative specifications as first set up cover all features jointly 
agreed upon and concurred with in principle by the Director of 
the Bureau of Safety of the I. C. C., whom your representatives 
have consulted. 

It is desired to emphasize the fact that from the outset the 
formulation of the proposed fundamentals for geared hand 
brakes has been proceeded with for the purpose of making these 
requirements applicable only to future hand-brake applications 
and with the understanding that such specifications or rules per- 
taining thereto, are not to apply to existing installations. Fur- 
thermore, there is no desire, disposition or intention on the part 
of the joint subcommittee or the main committees involved, in 
any way to restrict developments. 


Condensation in Box Cars 


A progress report was presented last year based upon extensive 
winter weather field work in loading hot flour and cereals in 
four Pennsylvania steel-sheathed wood-lined box cars and in- 
specting condition of loading at destination. With the co- 
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operation of the Freight Claims Division, the Freight Con- 
tainers Bureau and the Director of Research of the Mechanica! 
Division, the investigation was continued last winter under a 
jointly formulated program and with the benefit of the previous 
year's experience. 

Through cooperation and assistance of the Chicago Great 
Western, four steel-sheathed, fully wood-lined box cars were as- 
signed to the test and specially fitted up for the purpose of the 
investigation. Each car was equipped with four observation 
windows, internal lighting, observation trap doors in side and 
end lining, and in the roof linings where used. Each car wa: 
provided with 12 electrical resistance distant-reading thermom- 
eters with extensions leading into an office car also provided by 
the C. G. W. 

It had been.previously determined that all phenomena con- 
nected with interior condensation occur within 48 hrs. after loads 
are completed and must be observed within that period. In- 
transit tests were therefore abandoned in favor of standing tests, 
resulting not only in continuous and accurate observations 
throughout the critical period, but also in a decided acceleration 
of the program. For this purpose the cars after loading were 
set on a spur track, kept under observation throughout the critical 
period, opened and the contents checked as unloaded at the ware- 
house platform. 

Realizing that condensation is not confined entirely to roof 
sweating, the four test cars were prepared with the following 
interior treatment : 


Car No. 1—Wood-lined—plain painted steel ceiling as from builder. 
Car No. 2—Same as car No. 1 except it has also a wood ceiling. 
Cor No. 3—Same as car No. 1 except it has all inside metal surfaces, 

including side and end sheets back of wood lining, sprayed with sawdust 

applied on an asphalt emulsion. 
Car No. 4—Same as car No. 3 except it has also a wood ceiling. 


The investigation starting December 5, 1934, ending February 
5, 1935, was_ favored by a variety of weather and temperature 
conditions. It is believed that this investigation is as thorough 
and comprehensive and the conclusions as accurate as are possible 
or necessary for a final disposition of the problem. A brief state- 
ment of the facts developed during the progress of the tests is 
as follows: 

1. Condensation appears during construction of the load in all 
cars during all “Hot” lading tests, showing on windows and ex- 
treme top of doors. 

2. No visible change from the above condition is found in any of 
the cars for a period of approximately one and a half hours after 
doors are closed on the completed load. 

3. Following the above period, condensation becomes visible 
to an increased extent showing mostly on windows and unpro- 
tected metal surfaces. 

4. Condensation appears in the form of frost when outside 
temperatures are 20 deg. F. or lower, and in the form of moisture 
when such temperatures are higher than 20 deg. 

5. During the progress of the tests, frozen condensation on 
unprotected steel ceilings melted when outside temperatures went 
above freezing or above 20 deg. F. with a bright sun. 

6. Condensation above wood ceiling is in extent and degree 
somewhat less than on unprotected metal roofs. 

7. Condensation was found on metal surfaces back of all the 
wood linings, to a greater extent above the load level than below. 

8. Temperatures of the flour and cereals at the packing floor 
and at the car were practically the same. 

9. Temperatures of the flour and cereals in the load reduced 
during the period of the tests, depending upon outside tempera- 
tures. Cases and bags in the top layer and adjacent to the sides 
of the cars were brought to a lower temperature than were those 
in the middle of the load. 

10. Flour or cereals pre-cooled to 50 deg. F. will not produce 
condensation to a dangerout extent in all-steel box cars. This 
fact is an outstanding feature and pre-cooling the "hot" lading 
is the only known practical means of eliminating condensation in 
all-stec! cars at hand. 

Conclusions.— The sum of the conclusions gives but one an- 
swer—supplementary structures inside of steel box cars, such as 
wood ceilings, cork or saw-dust layers, etc., on steel surfaces are 
wholly inadequate to cope with the moisture developed with "hot 
lading" in outdoor temperatures below freezing. To exceed such 
supplementary construction is economically and practically pro- 
hibitive, encroaching on the realm of refrigerator-car construc- 
tion and insulation. It is estimated that in temperatures below 
20 deg. F., with box cars carrying “hot lading,” as much as 
60 gal. of water per car are developed from condensation under 
unfavorable atmospheric conditions. As a result of these con- 
clusions which have been determined after two years of fair and 
impartial investigation under a wide range of weather and tem- 
perature conditions and bearing in mind the comparatively small 
percentage of claims for damage that can be definitely traced to 
sweating and not to leakage at roofs, doors, etc., the committee 
believes that there is no form of interior treatment of the steel 


Railway Mechanical ineer 
JULY. 1595 


box car within economic practicability that will wholly prevent 
condensation from affecting “hot” loads unless pre-cooled to 50 
deg. F. or iess. While these tests have shown some slight degree 
of amelioration of the conditions which it is sought to correct, 
it does not extend to a degree sufficient, in the opinion of the 
committee, to warrant the expenditure necessary thus to equip the 
cars coupled with the cost of hauling the extra dead weight. 

Different methods of interior treatment have been tried in 
an effort to prevent or retard condensation. A typical method, 
for example, is to line under the roof with wood lining. Such 
treatment results in 1,000 Ib. to 1,200 Ib. additional dead weight, 
and a cost of $55.00 to $60.00 per car. 

Bearing upon the question of claims for damage actually trace- 
able to condensation and not other causes, the committee cites 
as a fair average example the records of one of the largest 
roads for the years 1931 to 1934 inclusive. They found 1,834 
flour claims paid during this period, of which 181 were based 
on damage because of the shipment being wet. This, however, 
does not indicate that the moisture was caused by condensation 
in the car. It might have been caused by leaking roof, moisture 
entering through doorway, or other parts of the car. These 
181 claims amounted to $3,739.00, which covered 18 flour shipping 
points and a number of smaller stations where flour was loaded. 
So far as that road could determine, there were only four cases 
in this entire number where any reference was made to ship- 
ments sweating or damage caused by sweating of car interior, 
so apparently claims submitted for that cause are quite inconse- 
quential and would not seem to justify the development of a 
special type of car. 

In 1932 a typical large road loaded 1,356,081 box cars (in- 
cluding 1.с.1. freight). The total of cars loaded with flour was 
25,592 or 1.89 per cent of the whole. This provides a fair idea 
of the expense which might be incurred as compared with, not 
only the claims involved, but the small percentage of such claims 
as can be established as due to damage from actual condensation. 
The committee concludes that a special type of car is not estab- 
lished or justified. 

[The progress report submitted by the subcommittee was un- 
usually full and complete. It included photographs, charts and 
tables of the data obtained, together with a full description of 
the tests conducted.—Eprron.] 


Journal Boxes 


At a recent meeting it was agreed that the following changes 
should be made: 

Journal-Box Lids.—Specification shown on page A-337-1933, 
Section A of the Manual,. paragraph 4 (a), to be changed to 
read as follows: _ 


BEND GIBS 
WHEN APPLIED. 


Fig. 5—Proposed split pin for journal box lids 
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4. Construction. (a) Lid to be attached to the journal box by means 
of a pin, bolt, rivet or split rivet '/s in. less in dimes than the size 
of the hinge lug hole in the box. The use of separable cotter pins or 
split keys is prohibited. he use of a split rivet, as per sketch attached, 
ts preferable for lids having open ends. 

[Italics indicate new or principal changes—Eprtor.] : 

Jowrnal-Bearing W'edges.—Page D-25-1932 be altered to in- 
clude a radius not less than $46 in. at the top corner of the wedge, 
to provide proper clearance between wedge and box. 

Design of Journal-Box Bottom.—There seems to be an opinion 
that boxes with a circular bottom are more conductive to the 
rolling of packing than those with a square bottom. This matter 
was discussed and the committee was of the opinion that we 
could not justify any changes at this time. 


Malleable Castings 


About two years ago your committee was requested again to 
review the question of using malleable iron castings in freight- 
car construction and advice has been received from the Malleable 
Iron Research Institute that the following physical properties 
may now be demanded: 

Yi EM Pu ` ` 
245 Mme stench 55.000 I per a © Organon, 18 рег: cent: ia 

It is_ stated by the Institute that malleable iron may be pro- 
duced in sections of 54g in. as compared with 36 in. for electric 
steel and 74g in. for open hearth steel; also that malleable-iron 
machines more easily than steel castings, forgings or gray iron 
and that it can be produced in intricate designs smooth and true 
to patterns and suitable for application to rolled or finished 
shapes without grinding or finishing. 

We have, therefore, reviewed this subject and for the guidance 
of those interested, the following list of parts is submitted : 

FariGHT Car Items rog WHICH MALLEABLE Iron Is CONSIDERED A 
SATISFACTORY SUBSTITUTE FOR Cast STEEL 


Brake-badge plate. Front follower block used with hori- 
de aarti strut. на joke attachments: 

ake head. and-brake eel, pawl, 
Body side-bearing brace. and ratchet. wheel. жум plate 
Coupler carrier. А pormal box lid. 
Corner cap, end and side ush-pole pocket. 


plate connection. Truck side-bearing housing, antifricti 
Draft-gear cheek plates. Е S antigieton 


k type. 
Draft-gear carrier. Uncoupling lever brackets. 


Note—This list is not intended to include all iet il i 
may be offered in malleable iron. APUD еи 


Definitions and Designating Letters for Cars 


During the past year recommendations have been received 
relative to change in definitions for the “RS” Bunker Refrigerator 
car and "HF" Hopper car and requests have been made for new 
designating symbols and definitions to cover a Beef Rail Refrig- 
erator car; Depressed Center Flat car and Special Type Insu- 
lated Enclosed car designed primarily for bulk sugar trans- 
portation, 

The following are the proposed changes and new definitions. 

[Italics indicate new or principal changes.—Eprtor.]} 


Crass "F"—FrAT Car TYPE 


“FD"—Depressed Center Flat. А flat car of special construction having 


the portion of floor extending between trucks depressed to provide nece. 
f room for certain classes of lading. А Р е 


hea 


Fig. 6—Proposed “FD” depressed-center flat car 


Crass “H”—Hoprer Can ТҮРЕ 


"HF''—An Open Top Self-Clearing car, having fixed sides and ends and 
bottom consisting of two or more divided hoppers with doors hinged cross. 
wise dumping between rails; also two divided hoppers extending from end 
of саг to bolster, with doors hinged lengthwise of car and dumping outside 
of rails. 


Crass “L”—SpeciaL Car ТҮРЕ 


“LS"—A heavily insulated, self clearing, permanently enclosed car, hav- 
ing fixed roof, sides and ends, and provided with openings for loading 
through roof and outlets at bottom for unloading. Top openings fitted 
with weather-tight covers and bottom outlets with leak-proof valves. De- 
signed primarily for bulk sugar transportation. 


Crass “R”—REFRIGERATOR CAR TYPE 
“RM"—Beef Rail Refrigerator. A fully insulated house car equipped 


with either brine tanks or ice bunkers. Designed primarily for the use of 
combined crushed ice and salt and with or without means of ventilation. 
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Equipped with beef rails and used chiefly for fresh meat and packing house 


products. - , 

“RS”—Bunker Refrigerator. A fully insulated house car equipped with 
ice bunkers. Designed primarily for use of chunk ice and with or without 
means of ventilation. 


Blocking for Cradles of Car Dumping Machines 


Your committee has prepared necessary corrections in the 
drawing shown between pages 44 and 45, Section L of the 
Manual, covering "Standard Blocking for Cradles of Car Dump- 
ing Machines," to provide clearance for additional grab handles 
now being applied to open-top cars. The text for this recom- 
mended practice has also been revised. 

[Changes required in text were slight.—Ebrron.] 


Letter Ballot Items 


It is recommended that the following items be submitted to 
letter ballot: 

Designs for standard Self-Clearing Hopper Cars of 50 and 70 
tons nominal capacity. 

Revision of standard specifications for Journal Box Lids. 

Revision of design of standard Journal Bearing Wedges. 

Revision of recommended practice covering standard Blocking 
for Cradles of Car Dumping Machines. 

Revision of recommended practice Classification of Cars, Defini- 
tions and Designating Letters for. 

The report was signed by P. W. Kiefer (chairman), chief engi- 
neer motive power and rolling stock, N. Y. C.; Irving 
(vice-chairman), engineer car construction, C. & O.; W. A. New- 
man, chief mechanical engineer, Can. Pac.; A. H. Fetters, gen- 
eral mechanical engineer, U. P.; J. McMullen, superintendent 
car department, Erie; F. A. Isaacson, engineer car construction, 
A., T. & S. F.; G. S. Goodwin, assistant general superintendent 
motive power, C. R. I. & P.; E. B. Dailey, engineer car con- 
struction, S. P.; B. S. Brown, general foreman, Penna.; K. F. 
Nystrom, superintendent car department, C., M., St. P. & P.; 
J. P. Laux, superintendent motive power, L. V., and H. L. Hol- 
land, assistant engineer, B. & O. 


Discussion 


In presenting the report Mr. Kiefer said that since the formal 
report was written the casting manufacturers had submitted 
drawings for alternate cast steel constructions of various groups 
of parts of the proposed hopper car designs and that the draw- 
ings were available for inspection by the members interested. 

W. G. Black complimented the committee on its thorough and 
comprehensive report and moved a rising vote of thanks. He 
questioned the wisdom oí using the same center sill section area 
in the hopper car design as in the box car, calling attention to 
the fact that there is a loss of 350 to 400 Ibs. of weight per car 
annually due to corrosion and that a relatively much larger 
amount may have to be spent in reinforcements of an inadequate 
design than would be required to increase sill section at the out- 
set. In reply Mr. Kiefer said that all the information the com- 
mittee had secured bore out its recommendation that the same 
sill section be used for both types of cars. The new bolster 
center filler casting, he said, takes the end shocks solidly and 
that the question of adequate strength was really a matter of 
securing sufficient rivets in the connection between this casting 
and the sills. W. E. Dunham, superintendent of the car de- 
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partment, Chicago & North Western, said that the vertical end- 
lining boards were the cause of the condemnation for cereal 
loading of many cars on that road and that the only way in 
which refuse could be cleaned out from behind the end-lining in 
these cars was to remove the lining from the car. He said that 
the Chicago & North Western had come to the conclusion that 
the horizontal end-lining boards would be applied to future cars 
because of this difficulty. He also said that after continuous 
difficulty from center plate failures on hopper cars a 15-in. 
center plate had been adopted, and that this had completely over- 
come the difficulties from wheel wear and center plate failures 
experienced with the former 12-in. plates. R. L. Kleine pointed 
out that the 2534-in. center plate height on the proposed standard 
hopper cars was a variation from standards which destroyed in- 
terchangeability. In reply Mr. Kiefer said that the new center 
plate height was the one with which the least stresses were 
produced in the underframe and, using which, the least weight 
in the structure was required. For these reasons, he said, the 
committee felt that the departure from the former standard was 
fully justified. 

Action—The report was accepted and recommendations re- 
ferred to letter ballot. 


Locomotive and Car Lighting 


Your committee would report that co-operating with the Direc- 
tor of Research in his study on air conditioning of passenger 
cars, with particular reference to standardization of terminal 
servicing conditions, a meeting was held on October 3, 1934, 
and, as a result of the conference, recommendations were sub- 
mitted by letter ballot—Circular No. D. V.—825—for adoption 
as recommended practice the following items: 

1. That all stand-by motors on air conditioning cars be con- 
nected for operation on a 220-volt, 3-phase, 60-cycle source of 
ower. 

2. That plugs and receptacles be in accordance with attached 
detailed drawings. Plugs for use in electrified zones should be 
arranged so that the plug handle, to which the ground con- 
nection is made, is insulated from the housing and further that 
the housing be furnished with a projecting stop to prevent 
receptacle cover coming in contact with plug handle. These 
precautions have been found necessary in electrified zones to 
overcome difficulties encountered due to potential differences. 

3. That leads from transformer to receptacle on right-of-way 
and cord and plugs be so connected that when Т1, T2, and T3 
on plug on car end of cord are connected to similarly marked 
motor leads, phase rotation will be clockwise when facing end 
of motor opposite compressor drive. 

4. That receptacles in parallel be located on the car in such 
manner that the car may be readily serviced from either side. 

The report was signed by: W. E. Dunham (chairman), super- 
intendent car department, C. & N. W.; E. P. Chase, foreman, 
Penna.; O Bixby, assistant engineer, N. Y. C.; E. Wana- 
maker, electrical engineer, C., R. I. & P.; A. E. Voigt, car lighting 
engineer, A., T. & S. F.; F. O. Marshall, electrical engineer, 
Pullman Co., and P. J. Callahan, supervisor car and locomotive 
electric lighting, B. & M. 

Action.—The report was accepted. 
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Fig. 7—Revised blocking for cradles of car dumping machines 
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Wheels 


Chilled Iron Wheels 


The Association of Manufacturers of Chilled Iron Car Wheels 
has been actively engaged in the development of the chilled-iron 
wheel. In order to facilitate detailed study of various factors 
entering into the manufacture and service of chilled-tread wheels 
this association has organized a research department to make a 
study of the material from which the wheel is constructed, im- 
provements in design and performance of wheels in service. 
Developments to date have resulted in a mass of detailed data, 
as well as production of a design of cast-iron wheel of lighter 
weight than the present standard. Lightening has been accom- 
plished primarily by coring the hub section and reducing the 
thickness of the plate. The reduction in plate thickness is 
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Proposed gages for machine-finished wrought-steel wheels 


compensated for by improvement in metallurgy and foundry 
practice, controlled heat-treatment playing a major part in im- 
proving the physical properties of the metal. If the improve- 
ment in the quality of the chilled car wheel proves equal to 
what the preliminary tests now indicate, it will be necessary to 
modify materially the specifications covering the normalizing 
process of the finished wheel. 

A few of these light-weight wheels have been applied to 50-ton 
light-weight box cars, and the committee has been requested to 
approve the use of a limited number of such wheels in inter- 

e. This was gladly done as the committee is heartily in 
accord with the effort of the manufacturers. These light-weight 
wheels are identified by the marking “A. A. R. X." 

The Association of Chilled Iron Wheel Manufacturers, in an 
endeavor to strengthen the rim, has added % in. to the inside 
surface of the rim, the metal being obtained from the hub and 
the junction of the hub and plate sections. A limited number of 
such wheels, by consent of the purchaser, have been furnished 
and placed in service. The Wheel Committee has recommended 
that wheels of this type representing experimental design be 
marked “A. А. R. X.” to indicate them as such. Note under Rule 
3, Code of Rules, provides for wheels of experimental design thus 
marked to be accepted in interchange. The committee is awaiting 
with interest the result of this strengthening of the rim section. 
Until more information is available as to the advantage of this 
change no alterations will be made in the existing standard 

esign. 

The committee is not prepared to make recommendation for the 
adoption of a straight-taper tread for cast-iron wheels. An ex- 
tended test of such wheels is being continued by one road for the 
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committee's information. It now has about 20,000 of these wheels 
in service under refrigerator cars. In general, it must be said 
that the results with this type of tread are encouraging, but suffi- 
cient data is not yet available to warrant final report. 


Gages and Their Application 


There appears to be some misunderstanding on the part of 
some of the roads regarding the application of the Worn 
Through Chill Gage. The question has been raised as to the 
application of the gage to cars in transportation yards. In an- 
swering inquiries on this subject the committee has taken the 
position that a wheel worn through chill represents a condemn- 
ing defect the same as any other condemning defect, and where 
such a condition obtains, the handling line is justified in applying 
the Worn Through Chill Gage to cars in transportation yards 
the same as to cars on shop track. A worn through chill wheel 
is a condemnable defect, and should be removed írom service 
when condemned by application of the proper gage. Application 
of the Worn Through Chill Gage can only condemn when the 
wheel is actually worn through the chill; i£ must not be applied 
for condemning a wheel out of round where worn through chill 
does not exist. 

Recommendation has been made to the committee that a re- 
mount limit be established for worn through chill wheels to take 
care of a condition where one wheel of a pair is worn through 
chill, yet the mate wheel will not take the condemning limit 
gage. In a condition of this kind the Tread Worn Hollow Re- 
mount Gage should, in the majority of instances, take care of 
the situation satisfactorily. The committee is not favorable to 
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Proposed gages for roll-finished wrought-steel wheels 


adding to the already large number of wheel defect gages that 
have been devised to take care of the varying classes of defects 
that occur in wheel service. 


Gages for Multiple-Wear Wrought-Steel 
Wheels and Tires 


On Page 23 of the 1935 revision of the Wheel and Axle Man- 
ual are shown Figs. 7 and 8 as tentative Maximum and Minimum 
Flange Thickness, Height and Throat Radius Gages for Mul- 
tiple-Wear Wrought-Steel Wheels and Steel Tires. These gages 
were so designed that they might be used for gaging either ma- 
chine or roll finished wheels by using a Мв in. thickness feeler 
which is provided on the end of each gage. This arrangement 
was suggested to limit as far as practicable the number of 
wheel gages which, as previously mentioned, seem to be increas- 
ing each year. There have been some objections raised to this 
combination of gages because of the confusion that may arise 
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in their application, and it must be admitted this is not unlikely. 
Your committee has therefore prepared drawings for the con- 
struction of two sets of gages, one to apply to machine-finished 
and the other to roll-finished wheels. 


Machine Shop Practice 


In the revision of the Wheel and Axle Manual the committee 
made special effort to amplify the information previously pub- 
lished with respect to wheel shop practices. It is the general 
opinion there is still an opportunity for marked improvement in 
the machining of axles and wheels for mounting, and in mount- 
ing practices. This applies not only to railroads, but to com- 
mercial plants engaged in wheel mounting. There are altogether 
too many otherwise serviceable wheels being removed because 
there is indication they may be loose on the axle because of oil 
spots appearing on the inside face of the hub and plate of the 
wheel. Comparatively few wheels with such markings are found 
either actually loose or approaching such a condition, but such 
an indication, with proper consideration for safety cannot be 
disregarded, and this is leading to unnecessary removal because 
of improper machine-shop practice in mounting wheels. In order 
further to accelerate interest with respect to improving wheel- 
shop practices it is recommended that A. A. R. mechanical in- 
spectors give special consideration to the manner in which ma- 
chine work is being performed in the preparation of wheels and 
axles for mounting, as well as to the manner in which mounting 
pressures are being developed. 


One-Wear Wrought-Steel Wheels 


In 1934 your committee presented specifications covering one- 
wear solid wrought-steel wheels. These were later adopted by 
letter ballot. Since adoption of the 1934 one-wear solid wrought- 
steel wheel specification the Wrought Steel Manufacturers 
Technical Committee has conferred with your committee and re- 
quested certain modifications in the specifications in order to facil- 
itate production, and at the same time maintain the price on an 
attractive basis. 

After consideration and following joint sessions with the manu- 
facturers' representatives your committee recommends the fol- 
lowing specification revisions : 

[These revisions comprehend a change in the carbon range from 
the present 0.67 to 0.82 per cent, to 0.65 to 0.85 per cent; an 
increase from Ив in. to 3$» in. in the tolerance under the specified 
thickness of flange; the inclusion of the letters "AAR" in the 
identification marking; mating by 34-tape sizes, and revisions in 
manual references to bring the manual and specifications into 
conformity.—EDiTOR.] 


Thermal Checking 


Reference has been made in previous reports to the thermal 
checking of wrought-steel wheels and failures that result from 
this development. This subject was given prominent place in 
discussions with the manufacturers’ representatives. It is the 
opinion of your committee that while thermal checking may 
originate from a thermal condition developed in braking, the 
further development from such surface checking is not as liable 
to produce a wheel failure if the wheels have been relieved of 
internal stresses set up in the process of manufacture. 

The manufacturers, in recognition of the serious developments 
that may obtain from thermal cracks, are actively engaged in de- 
veloping methods for relieving the wheels of forging stresses 
after forming as well as developing special materials that may 
be less sensitive to the thermal conditions under which thermal 
cracks originally develop. It is encouraging to observe that con- 
siderable advancement is being made along these two lines. 

[The committee reported that it had been engaged in an exten- 
sive revision of the Wheel and Axle Manual preparatory to its 
reprinting, and that it had formulated a proposed list of symbols 
to apply to axle defects similar in principle to those already in 
effect for identifying wheel деѓесіѕ. —Ертов.] 


Mating Wheels to Closer Diameters 


The committee wishes to emphasize the importance of mounting 
wheels to closer diameters as expressed in tape sizes. This mat- 
ter has been discussed with the Chilled Iron Wheel Manufac- 
turers with respect to marking wheels in one-half tape sizes. 
The manufacturers have agreed to this practice and will white- 
stencil tape sizes on wheels conforming to the following arrange- 
ment: 


White Stencil 
Р 20 


Tape 2 .. 

Tape 2% 25 
Tape 3 30 
Tape 3% 35 
Tape 4 40 etc 


In addition to the white stenciling in recognizing one-half tape 
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sizes, the tape-size nibs cast on the wheels will be cut according 
to the tape size representing the left-hand figure of the stencilec 
tape size; for instance, stencil tapes 20 and 25, chip all but 2 
nibs; stencil tapes 30 and 35, chip all but 3 nibs, etc. 

The question of taping and pairing wheels to one-half tape sizes 
was discussed with representatives of the Wrought Steel Whee 
Manufacturers as well as the Cast Steel Wheel Manufacturers, 
and the manufacturers were agreeable to adopting this practice. 
The one-half tape sizes will be indicated by the figure “5” 
following the full tape size; 15774 tape will be indicated 157-5, 
15875 tape, 158-5, etc. 

In the revisions recommended for the one-wear wrought-steel 
wheel specification, mating wheels to one-half tape sizes will be 
included. This revision in the multiple-wear wrought-steel wheel 
specification and the cast-iron wheel specification. can be taken 
care of when these specifications require revision on account oí 
more extensive changes. 

The standard wheel tape is not graduated in one-half tape sizes, 
but it is the opinion of the committee there will be no difficulty 
in interpolating one-half tape sizes in the process of taping the 
wheels, and that good results will attend the necessary effort in 
thus endeavoring to get the wheels mounted to closer diameters. 


Cast-Steel Wheels 


_ Two prominent cast-steel manufacturers have furnished a 
limited number of multiple-wear cast-steel wheels. Some of 
these multiple-wear wheels have been placed in exacting locomo- 
tive tender service and the committee earnestly solicits from the 
roads observing the performance of these wheels the results of 
service developments. 

These same manufacturers are also in position to supply one- 
wear cast-steel wheels, the wheels to conform to the same design 
and specified dimensions as outlined in the specification for one- 
wear wrought-steel wheels adopted in 1934. 


Recommendations 


. The following is a summary of the committee's recommenda- 
tions to the association: 

l. Maximum and Minimum Flange Thickness, Height and 
Throat Radius Gages—Recommendation is made for the adoption 
of Maximum and Minimum Flange Thickness, Height and Threat 
Radius gages for new multiple-wear wrought-steel wheels and 
steel tires as shown for machine-finished and for roll-finished 
wheels. 

2. Symbols for Axle Defects—It is recommended that the sym- 
bols covering axle defects as outlined be submitted for approval. 

3. One-W' ear. Wrought-Steel Wheel Specification—The sug- 
gested revisions in the One-Wear Wrought Steel Wheel Specifi- 
cation as outlined in detail in this report should be submitted for 
approval It is also recommended that in order to accommodate 
the change in the flange thickness tolerance for the one-wear 
wrought-steel wheel the flange thickness feature of the gage 
shown in Circular DV-807 as Fig. 5 should be revised to show 
two dimensions as herein recommended—one dimension to apply 
to cast-iron and one-wear cast-steel wheels, the other to apply 
to one-wear wrought-steel wheels. 

The report was signed by H. W. Coddington (chairman), chief 
chemical and test engineer, N. & W.; D. Wood (vice-chairman). 
engineer tests, So. Pac.; C. T. Ripley, chief mechanical engineer, 
A., T. & S. F.; O. C. Cromwell, assistant to chief, motive power 
and equipment, B. & O.; E. C. Hardy, general inspector, N. Y. 
C.; A. M. Johnsen, engineer tests, Pullman Co.; J. Matthes, chief 
car inspector, Wabash; C. Petran, supervisor tools and ma- 
chinery, C., M., St. P. & P., and M. R. Reed, general superin- 
tendent motive power, central region, Penna. 


Discussion 


J. McMullen, superintendent car department of the Erie, com- 
plimented the committee on its report, but questioned the recom- 
mendation regarding the limited use of the worn-through-chill 
gage, stating that some gage must be available for use in checking 
and condemning out-of-round wheels, which are now causing 
excessive maintenance expense owing to broken brasses, brake 
beams, etc., as well as damage to lading. L. Richardson, mechani- 
cal superintendent, Boston & Maine, supported this contention 
regarding the need for an eccentric wheel gage. Mr. Coddington 
explained that the worn-through-chill gage is not designed to 
detect eccentric wheels or wheels which are out-of-round for any 
other reason than being worn through chill. Mr. Ripley stated 
that other factors than out-of-round wheels are frequently re- 
sponsible for damage to equipment and lading and suggested that 
it may be cheaper for the railroads to improve spring conditions 
rather than to place the entire blame on the wheels and develop 
an eccentric or out-of-round wheel gage which would condemn 
a substantial percentage of car wheels now in service. He said 
that he is not opposed to the idea of an eccentric wheel gage, but 
suggested that its design must be developed with the greatest 
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care in order to avoid a prohibitive cost for wheel renewals. 

In connection with the one-wear wrought steel wheels for 6 in. 
by 11 in. axles referred to in the committee's report, R. L. 
Kleine, assistant chief of motive power (car) of the Pennsyl- 
vania, stated that 4,000 of these wheels have been placed in service 
on the Pennsylvania in a year and that the specification should 
be revised to incorporate this design as soon as possible without 
waiting for a: more general use of this type of wheel. 

Action.—The report was accepted and necessary recommenda- 
tions ordered submitted to letter ballot. 


Tank Cars 


During the year, the committee considered a total of 214 
dockets and app.ications for approval of designs, of which 129 
covered shipping containers of 12 different classes for applica- 
tion to 1,163 new or existing cars. Two applications covered 
eight multi-unit cars to be used for the transportation of 15 
Class I.C.C. 106-A-500 one-ton containers each.  Sixty-seven 
applications covered alterations to existing equipment, such as 
applications of insulated dome covers, bottom outlets, steam- 
heat coils, etc, a total of 1,200 cars of six classes being in- 
volved. Fifteen applications for the approval of tank car 
appurtenances, such as one-inch angle valves, dome covers, dis- 
charge valves, etc., were considered; also one application for 
proposed specifications for fusion-welded anchor rivet covers. 

At a public hearing presided over by the director, Bureau of 
Service, I. C. C., the committee and others interested presented 
testimony in support of their recommendation that the 21 pro- 
posed fusion-welded shipping containers covered by pending appli- 
cations be approved for experimental service trials. At this 
same hearing, specifications were recommended to cover fusion- 
welded containers mounted on and forming part of a car. To 
date, the I. C. C. has not indicated their disposition of these 
recommendations. 

As a result of continued unfavorable conditions, the com- 
mittee has recommended to the Arbitration Committee the ex- 
tension for a period of one year of the effective date of inter- 
change rules covering head-block anchorage, wooden shims be- 
tween the center anchorage and the underframe and method of 
securing dome covers to tanks by means of a. hinge or chain. 

A subcommittee on safety valves has continued to give consid- 
eration to the development of a safety valve which will over- 
come the objections to the present standard valve, which de- 
velops a slight leakage before reaching the safety valve setting. 

The committee has continued its study of methods of patching 
tank-car tanks but, due to many factors involved, is not pre- 
pared to submit recommendations. 

The matter of safety valves for 105-A Series tank cars has 
been considered. The Chlorine Institute, Inc., is actively en- 
gaged in developing a satisfactory safety valve for use on cars 
transporting chlorine and has conducted a number of tests of 
proposed designs. As all these tests have not been concluded, 
no definite recommendations are submitted. 

In its last report, the committee called attention to the failures 
of two tank cars used for the transportation of chlorine. Inves- 
tigations of the causes of these failures have resulted, in one 
case, in improved manufacturing methods. In the other case, 
involving a tank with an anchorage of an obsolete design, own- 
ers of similar tanks were informed of the potential hazard in- 
volved in their continued use in transportation service. The 
voluntary retirement of some 18 tanks having anchorages of 
similar design is highly commendable and indicative of the in- 
dustry’s desire to co-operate in the interest of safety. 

Since its last report, the committee has caused to be conducted 
one additional investigation of the failure of a chlorine tank. 
Report of this investigation indicated the necessity for improved 
manufacturing methods. The necessary corrective measures 
have been taken to prevent a reoccurrence. 


Specifications for Tank Cars 


Your committee recommends submission to letter ballot of 
modifications of A. A. R. paragraphs of the specifications for 
tank cars in accordance with the following proposed forms: 

. (a)—Class I. C. C. 103. А. А. R.-4 (e). When tank is divided 
into compartments, the interior heads must not be less than the 
minimum thickness specified for interior compartment heads. 
When capacity of tank is reduced by application of additional 
interior head and end head adjacent thereto does not meet all the 
requirements for exterior tank heads applied in accordance with 
these specifications, then the additional interior head must not be 
less than the minimum thickness specified for exterior tank 
heads. Voids, created by the addition of heads for division into 
compartments and/or reduction in capacity, should be provided 
with а tapped drain hole at their lowest point. This drain hole 
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to have standard 34-in. pipe threads and be fitted with a 34-in. 


solid plug. 

(b)—Class I. C. C. 103-A. A. A. R.-4 (e). Same as Specifi- 
cation 103. 

(c)—Class I. C. C. 103-B. A. A. R.-4 (e). Same as Specifi- 
cation 103. 


(d)—Class I. C. C. 103-C. A. A. R.-4 (e). Same as Specifi- 
cation 103. 

(e)—Class I. C. C. 104. A. A. R.-4 (e). 
cation 103. 

Reason.—To clarify the intent and to secure safety in transit. 

(£)—Class I. C. C. 103. A. A. R.-16. Solid plugs must be so 
indicated by having a raised S cast integral on the face or top of 
the square head. 

(g)—Class I. C. C. 103-A. A. A. R.-16. Same as Specifi- 
cation 103. 

(h)—Class I. C. C. 103-C. A. A. R-16. Same as Specifi- 
cation 103. 

(i)—Class I. C. C. 104. A. A. R.16. Same as Specifi- 
cation 103. 

(j)—Class I. C. C. 104-A. A. A. R-16. Same as Specifi- 
cation 103. 

Reason.—To require the use of a permanent identification mark 
signifying compliance with the requirements of the I. C. C. 
Shipping Container Specifications. 

(k)—Class I. C. C. 103. A. A. R.-14 (a). Safety valve must 
i oe design. See Fig. 2 and A. A. R. Paragraph 

a). 

For vent closure see Fig. 3. This closure must be so chained 
as to prevent misplacement. 

(1)—Class I. C. C. 103-A. A. A. R.-14 (a). For vent closure 
see Fig. 3. This closure must be so chained as to prevent mis- 
placement. 

Reason.—To clarify the intent and in the interest of safety. 

(m)—Class I. C. C. 103-B. A. A. R.-14 (a). Eliminate this 
paragraph from specification. 

Reason.—Design of vent closure illustrated by Fig. 3 is not 
used on Class I. C. C. 103-B tank cars and to promote safety 
in transit. 

(n)—Class I. C. C. 103-C. А. A. R.-14 (a). Safety valves 
must be of approved design. For vent closure see Figure 3. This 
closure, when used, must be so chained as to prevent misplace- 


ment. 

(0)—Class I. C. C. 104. A. A. R.-14 (a). Safety valves must 
be of approved design. For vent closure see Fig. 3. This closure, 
when used, must be so chained as to prevent misplacement. 

A. A. R.-14 (b). Same as Specification 103. 

Reason.—To clarify the intent and to promote safety in 
transit. 

(p)—Your committee is also recommending to the Interstate 
Commerce Commission a modification in their shipping container 
specifications to require Class I. C. C. 105-A series containers 
to be inspected during fabrication and reports of same filed with 
all interested parties. 


Same as Specifi- 


Changes in the Rules of Interchange 


In its annual report for 1932 your committee suggested that the 
Rules of Interchange be modified to require owners to bring 
exi:ting tank car underírames, at the time new tanks are mounted 
thereon, into compliance with the A. A. R. requirements for 
Class III tank cars, effective May 1, 1917, to July 1, 1927. 

This proposal was subsequently submitted to the Arbitration 
Committee, adopted and incorporated in the Rules of Interchange 
(See Rule 3, Sec. (t), Par. (14). 

It is now recommended that the present requirement of the 
Rules of Interchange be modified in accordance with the fol- 
lowing Proposed Form: (14) Tank Cars.—In the application 
of new tanks to second-hand underframes and trucks, the car 
structure must at least conform to the A. A. R. Specifications 
for Tank Cars effective March 1, 1931; and truck must be 
equipped with cast-steel side frames meeting A. A. R. Specifica- 
tions. From owners. 

Reason.—The Proposed Form covers desirable requirements 
which should be met at the time new tanks are applied and which 
are not included in the Specifications for Class A. A. R.-III tank 
cars. 

It is recommended this proposition be submitted to the Arbi- 
tration Committee. 


Changes in the I. C. C. Regulations 


Interstate Commerce Commission Order No. 3666, dated June 
18, 1932, contained the following modification of paragraph 243 
(c) of their Regulations for Transportation by Rail of Explo- 
sives and Other Dangerous Articles by Freight: 

"Effective on and after October 1, 1932, no tank car manhole closure 
of screw type with or without vent holes, or of any other design, shall 


be permitted on any tank car being used in the transportation of any 
material described in sub-paragraph (a) or (b) of this regulation, unless 
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the closure is equipped with approved safeguard making its removal from 
manhole opening. practically impossible while car шет ог is subjected to 
vapor pressure of the lading." 


In order that all interested parties may be informed of the 
owners compliance with the foregoing requirement your com- 
mittee is recommending that the Bureau of Explosives give 
consideration to a proposed modification of same, to require 
tank cars so equipped to be distinctively marked. : 

The report was signed by : G. S. Goodwin (chairman), assistant 
to general superintendent of motive power, C., К. I. & P.; Е. A. 
Isaacson (vice-chairman), engineer of car construction, A., T. 
& S. F.; A. G. Trumbull, chief mechanical engineer, C. & O.; 
G. McCormick, general superintendent of motive power, So. Pac.; 
W. C. Lindner, chief car inspector, Pennsylvania; A. E. Smith, 
vice-president, Union Tank Car Co.; G. E. Riley, assistant traffic 
manager, General Chemical Co.; C. C. Meadows, master car 
builder, Tide Water Oil Co.; G. A. Young, head, school of 
mechanical engineering, Purdue university; F. Zeleny, engineer 
of tests, C., B. & Q., and W. C. Steffa, transportation manager, 
Sinclair Refining Co. 

Action.—The report was accepted and necessary recommenda- 
tions referred to letter ballot. 


Locomotive Construction 


The Committee on Locomotive Construction has, during the 
year, given consideration to the following 15 subjects: \ 

A—Design of fundamental parts of locomotives: Locomotive 
axles; driving-wheel centers of thin wall-section type; safety 
valves for locomotives; light-weight pistons. 

B—Design of and repairs to locomotive springs. 

C—Advantages and disadvantages of higher boiler pressures. 

D—Roller bearings for locomotives and tenders. 

E—Driving and trailer tires. 

—Code of rules to govern the movement and handling of 
locomotives which failed on the road due to broken parts. 

G—Code of rules to govern the preparation of locomotives for 
storage in good order and care of locomotives while in storage. 

H—Code of rules to govern firing-up of locomotives. 

I—Exhaust-steam injectors and  exhaust-steam feedwater 
heaters. 

J—Development and use of oil-electric locomotives. 

K—Failed parts of locomotives and method of reporting, an- 
alyzing and correcting such failures. 

L—Report of builder's subcommittee on method of determining 
locomotive weight distribution. 

It is recommended that the following six subjects be submitted 
to letter ballot for adoption as recommended practice: 

Spring-hanger clips for locomotive elliptic springs. 

Code of Rules to govern the movement and handling of locomo- 
tives which fail on the road due to broken parts. 

Code of Rules to govern the preparation of locomotives for 
storage in good order and care oí locomotives in storage. 

Code of Rules to govern firing-up of locomotives. 

Method of analyzing and correcting failed parts of locomo- 
tives. 

Method of determining locomotive weight distribution. 

In addition the committee has given consideration to the re- 
ports of the Federal Co-ordinator of Transportation, dated April 
24, 1934, and June 9, 1934, on the subject of steam locomotives. 
Report covering the committee's consideration of this subject has 
been made to the General Committee. 


Locomotive Axles 


In 1934, the Committee on Fundamental Parts of Locomotives 
submitted information on locomotive axles and mentioned a spe- 
cial design of built-up driving axle in use on the D., L. & W. 
The Lackawanna reports that axles of this composite construc- 
tion are rendering good service and are affording satisfactory 
protection against axle failures which they were designed to 
prevent. 


Driving Wheel Centers with Thin Walls 


In 1934, your committee included a statement of railroads 
which had applied driving-wheel centers of thin-wall section 
types and gave other information as to the diameter of wheels, 
types of locomotives, etc., on which these wheel centers were in 
use. This statement has been brought up to date as of Decem- 
ber 31, 1934, and is herewith submitted. 

[Tabulated data showed the application of 186 driving-wheel 
centers of the double-disc type to 83 locomotives on 17 roads: 
the application of 524 driving-wheel centers of the Boxpok type 
to 212 locomotives on 18 roads, and also the application of two 
wheel centers each of the Birdsboro thin-wall type and of the 
Univan type.—Enpiron.] 


286 


Inquiry as to the service rendered by the various types of spe- 
cial wheel centers has been made and your committee finds that, 
with few exceptions, the service rendered is reported as satis- 
factory. A few defects have been reported but they were said to 
be of a nature common to steel castings and the number smaller 
than would be expected of an equal number of ordinary design. 
Wheel centers of various thin-wall section types are still regarded 
as in the experimental stage on practically all the roads report- 
ing; hence the committee offers no definite conclusions or recom- 
mendations. 


Safety Valves 


During the past two years, your committee has been consider- 
ing the subject of safety valves for locomotives and has col- 
lected information from a large number of representative roads, 
as well as from locomotive builders and principal manufacturers. 
The information now carried in Section F of the Manual has 
also been considered. 

As a result, the committee offers the following for considera- 
tion. This report is one of progress only, as there are a number 
of matters which should be given further consideration but which 
will require more time in which to obtain the information. 

Safety valves used on locomotive boilers must conform to 
I. C. C. rules 34 to 36, inclusive. 

The aggregate discharge capacity of all safety valves on any 
locomotive boiler must be equal to the maximum steam generat- 
ing capacity of the boiler. The following formula will approxi- 
mate the evaporative capacity of the average locomotive boiler: 

W= 5.75 S. 


W = Evaporative capacity of boiler in pounds of steam per hour. 
S = Total evaporative surface in square feet. 


, For boilers having large grate area or short flues, the evapora- 
tive capacity should be calculated according to the formulas com- 
monly used for determining boiler capacity in connection with 
steam consumption, and, in cases of doubt or boilers of unusual 
construction, the evaporative capacity should be determined by 
actual test. 
Manufacturers of safety valves should be required to furnish, 
for each safety valve offered for sale, a table giving the follow- 
ing information: 
a—Range of pressures through which the safety valve is designed to 
operate. 
b—The rates of discharge capacity of the safety valve in pounds per bour 
for the various pressures within its range. 

c—lIdentification numbers or symbols designating the different springs 
used in the safety valve and the range of pressures through which 
each spring is to operate. 


The size and number of safety valves to be used on any given 
boiler is to be determined from the maximum evaporative capacity 
of the boiler and the rated discharge capacities of safety valves 
as given by the manufacturers for the pressure to be carried on 
the locomotive. 

Each safety-valve spring should be plainly marked by the 
manufacturer to designate make, type and size of safety valve 
in which it is to be used and range of pressures through which 
it is to operate. 

No safety valve is to be set for any pressure outside of the 
range stamped upon the spring used within it. 

When applying safety valves they should be located as high 
above the water level as clearance limitations will permit, pre- 
ferably above the point where the height of steam space above 
the water is least influenced by gradients. 

Safety valves should be applied in a vertical position if pos- 
sible, and openings for them in dome cap or boiler should not 
be spaced closer than shown on page 73, Section F of the 
Manual. Я 

Each safety valve should have a full-size direct connection to 
the boiler or steam dome. If safety valves are mounted upon a 
manifold or auxiliary dome, the area of the opening between 
the boiler and dome must be not less than the combined areas 
of the inlet opening in the bases of safety valves mounted thereon. 

Safety-valve bases should be of the female type and applied to 
suitable brass sleeves screwed into the boiler or steam dome, 
the threading of safety-valve bases and sleeves to conform to the 
railway company's standards. 

Р Safety-valve bases are to be provided with hexagonal wrench 
ts. 

Locomotive safety valves should be set to open at pressures as 
indicated in the following table: 


Number Pops Set to Open at 
of Safety 
Valves lst or 4th pop and 
on Boiler working pop 2nd pop 3rd pop all others 
2 Working press. Working press. 
, lus 2 1b. 
3 Working press. orking press. Working press. 
. plus 2 Ib. lus 5 ]b. 
4or more Working press. Working press. orking press. Working press. 
plus 2 lb. plus 4 Ib. plus 6 Ib. 


Safety valves should be designed and adjusted to close with the 
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least possible reduction in pressure consistent with durability 
and satisfactory relieving capacity. In no case should the reduc- 
tion in pressure required for closure amount to more than 2 
per cent of the pressure at which the safety valve is set to open. 


Locomotive Springs and Hanger Clips 


When the subject "Proposed standard hanger slots for loco- 
motive springs,” was assigned to the subcommittee, they were 
furnished the following information from Alan N. Lukens of 
the Railway Steel Spring Division of American Locomotive 
Company, member of the Manufacturers Committee, which was 
recommended by the locomotive builders committee together with 
drawings of spring clips for regular- and inverted-camber springs. 


SPRING HANGER CLIP FOR SWORD HANGER 
USED WITH REGULAR CAMBER 
ELLIPTIC LOCOMOTIVE SPRINGS. 


DIMENSIONS OF CLIPS 


EI 
a 
ma 
EIS 
[3] 
ra 
ra 


LENGTH 
ЕЯ 
ЕИ 
ЕЯ 
Eri 
6] 
EIN 
L5£ | 
[ 6 | 
[e | 
HE 
E 
[€ | 
| e£] 
| Ge | 
| 76 | 
= 


Fig. 1—Spring hanger clips for regular-camber springs 


[Tables A, B and C which are a quite comprehensive study 
of the problem and include 1015 designs of springs, have been 
omitted from this abstract—Ep1ror.] 

As the assignment covers only the design of elliptic spring 
hanger clips, we are confining our report to this phase of the 
subject. 

The committee recommends for adoption as recommended 
practice the clips, Figs. 1 and 2. 


Higher Boiler Pressures 


MULTIPLE-PrESSURE LOCOMOTIVES 


New York Central.—Insofar as the multiple-pressure 250-850 
Ib. three-cylinder 4-8-4 type locomotive No. 800 is concerned, 
there is nothing to add to the report for 1934 except that the 
locomotive was placed in road service in December, 1934, for 
the purpose of gaining actual operating experience, no attempt 
having been made to determine fuel or other economies. 


WatTER-TUBE FIREBOX BOILERS 


Baltimore & Ohio.—The B. & O. has practically standardized 
on 350 lb. pressure for all new complete boilers for modernized 
and new equipment. 

Locomotives 5550 and 7450 equipped with the conventional 
staybolt fireboxes and mentioned in previous report have made 
382,000 and 192,000 miles respectively since they were placed 
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in service, or about the same mileage obtained from locomotives 
5510 and 7400 with water-tube fireboxes. For further research 
purpose, locomotive 5550 is now equipped with B. & O. semi- 
water tube firebox, consisting of troughs in the crown and side 
circulating tubes in addition to the arch tubes; while firebox 
of locomotive 7450 is equipped with arch tubes only. 

Since the preparation of the previous report, based on econom- 
ical operation and maintenance oí high-pressure combined fire- 
tube and water-tube firebox boilers on locomotives in freight 
and passenger service, the B. & O. has built two additional 
boilers of this type operating at 350 Ib. pressure. These boilers 
are applied to the high-speed 4-4-4 and 4-6-4 type-class Ј-1 and 
V-2-locomotives with 84-in. drivers, and will haul the stream- 
line cars under construction.* 

They also have under construction another new boiler which 
will be practically the same as applied to the 4-6-4 type, Class 
V-2, locomotive built in 1933. This boiler will also operate at 
350 1b. pressure. The locomotive will be equipped with 80-in. 
drivers and have 52,000 lb. tractive force. This is the ninth 
locomotive with water-tube firebox boiler the B. & O. has con- 
structed since in 1927; the others have a mileage performance 
up to a total of 1,459,283 miles in February, 1935. All are 


SPRING HANGER CLIP FOR SWORD HANGER 
€ SED WITH INVERTED CAMBER 
ELLIPTIC LOCOMOTIVE SPRINGS. 


Fig. 2—Spring hanger clips for inverted-camber springs 


based on the same general design, with steam-drum roof, side 
walls with double rows of tubes set in header with wash-out 
plugs set opposite the ends of tubes. 

Delaware & Hudson—At this time there is nothing specific 
to report; observations and records are in accord with previous 
findings, namely, there is no distinctive difference from a main- 
tenance standpoint developed by the use of boiler pressures up 
to 300 Ib. in the normal type boiler. With the 325 lb. normal 
boiler, the service period has not been sufficient to warrant a 
statement at this time. The status of water-tube boilers is as 
heretofore. 

However, it may be summarized that with these conventional 
and water-drum-tube firebox boilers carrying 260 to 500 Ib., 
no unusual difficulties have obtained in maintenance. In other 
words, there has been no development that would necessitate a 
reduction in any of the boiler pressures as indicated and for 
which boilers were originally designed. To date, the practice 
has been to go as high as 325 lb. pressure for the conventional 


* Descriptions of these locomotives were given in the May, 1935, issue 
of the Railway Mechanical Engineer. 
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design, and from 350 to 500 Ib. pressure for the water-drum- 
tube design. 

Performance on D. & H.—Consolidation type, triple-expan- 
sion, freight locomotive No. 1403, carrying 500 Ib. boiler pressure, 
when hauling 3,500 actual tons in a northbound train from 
Oneonta to Mechanicsville, N. Y., a distance of 87 miles, in 
3 hr, 50 min, with no stop over 0.5 and 0.8 per cent com- 
pensated grade lines, uses 5 tons of bituminous coal, and 10,500 
gal. of water. The total weight of engine and train is 3,830 
actual tons, and the fuel consumption averages 30 lb. of coal 
per 1,000 g. t. m. Pacific type, single-expansion, passenger 
locomotive No. 653, 325 Ib. boiler pressure, when handling a train 
of 13 cars weighing 700 tons, from Whitehall to Green Island 
(Troy), N. Y., a distance of 77 miles, with one 3-minute stop 
and two speed restrictions, in 1 hr. and 45 min., over a line 
which includes 6 miles of 0.5 per cent grade, will make the 
run on 4,400 Ib. of mixed 50 per cent anthracite buckwheat, and 
50 per cent bituminous run-of-mine coal. The weight of the 
engine and train is 920 tons and the average fuel consumption 
is 4.4 lb. per car mile, ог 55 lb. per 1,000 g. t. m., including 
weight of locomotive. Both of these locomotives are equipped 
with poppet valves and outside rotary-cam valve gear, and on 
the No. 653 the steam is released from the cylinders at 97 
per cent of the stroke when starting, and at 93 per cent of the 
stroke when operating at cutoffs of from 3 to 60 per cent. The 
cylinder back pressure will range from 2 to 4 1Ь., the engine 
is exceptionally free steaming with a 7!%-in. diameter circular 
exhaust nozzle, and at 60 m. p. h. the smokebox vacuum will 
average 6 in. of water. Cylinders are 22 in. diameter by 32 in. 
stroke. 


Stayep BoiLERS 


Canadian Pacific.—As the high-pressure locomotives become 
older, the information previously given has been confirmed, 
which is, briefly, to the effect that all the advantages of higher 
boiler pressure have been maintained and maintenance of the 
alloy-steel boilers has been relatively less than for low-pressure 
carbon-steel boilers. 

Chesapeake & Ohio.—In 1930, the C. & О. placed in service 
forty 2-10-4 type locomotives, known as Class T-1. These loco- 
motives operate at 265 lb. boiler pressure, cylinders 29 in. by 34 
in, driving-wheel diameter over tires 69 in., a tractive force, 
93,350 1b., to which is added 15,275 lb. for the booster. The lo- 
comotive boilers are equipped with nickel-steel shell courses and 
to date have given a good account of themselves with no trouble 
due to nickel-steel boiler shells. They were also equipped with 
steel staybolts in the water space and to date no trouble has 
been experienced therewith. 

The coal rate per horsepower hour, including auxiliaries as 
developed during numerous dynamometer car tests on various 
individual locomotives of this class, show an average of 2.8 Ib. 
of coal per dynamometer horsepower hour with a minimum of 
2.7 and a maximum of 2.9. 

We took one of these locomotives, bored the cylinders out 
from 29 in. to 29% in. diameter and over a total period of 1 hr. 
42 min. produced an average sustained indicated horsepower in 
the cylinders of approfimately 5,400 and a maximum indicated 
horsepower of 5,855 at 33 m. p. h., 55 per cent cut-off. 

Chicago & North Western System.—Have not built any new 
locomotives since previous reports. Have, however, increased 
the steam pressure on four 4-6-2 heavy passenger locomotives 
from 210 1b. to 225 lb., at the time we increased the diameter of 
the driving wheels from 75 in. to 79 in. to operate them on our 
train “400” between Chicago and the Twin Cities. We have 
twelve 4-6-2 locomotives in this class and are arranging to raise 
the steam pressure of the remaining eight from 210 Ib. to 225 
1Ь., and use them on our heavier high-speed trains. 

We are very much in favor of ишег steam pressures and 
believe that considerable economy can be effected by using same, 
also that satisfactory service can be obtained without any more 
кишене expense than for the lower steam pressure formerly 
used. 

Delaware, Lackawanna б Western—In 1934 had built at 
Schenectady for passenger and fast-freight service twenty 4-8-4 
type locomotives, Nos. 1631 to 1650. * 

Missouri Pacific.—For the past five years we have had 25 loco- 
motives of the 2-8-4 type, which carry 230 lb. pressure and ten 
4-8-2 that carry 250 lb. pressure. There is an advantage in car- 
rying a higher pressure as in order to get the power, diameter 
of the cylinders may be reduced. There is also a little saving 
account of this higher pressure, but the amount is negligible. So 
far we have had no trouble with these boilers as far as exces- 
sive maintenance is concerned. These locomotives have been in 
service for five years. 


* See, Railway Mechanical Engineer, January, 1935, for particulars 
concerning these locomotives. 
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Lehigh Valley.—Since the last report have received and placed 
in service five 4-8-4 type locomotives. * These boilers are built. 
with exception of the syphon and smokebox sheet, of nickel 
steel. This is the same steel that we had in the previous 22 loco- 
motives, some of which in 214 years of service have made ap- 
proximately 275,000 miles and no indication of any boiler trouble 
whatever, with exception of one boiler in which, after it had 
been in service a short time, we found laminations in one of the 
side sheets of the firebox. This portion of the sheet was re- 
placed and since then no further trouble has been experienced. 
The fireboxes and combustion chamber have welded seams. 
Upon inspection of these boilers we have found practically n; 
failures of staybolts since the locomotives were placed in service. 

New York Central Lines.—In connection with report made in 
1934, concerning 4-6-4 type locomotives operating at 225 lb. steam 
pressure with nickel-steel shell course, placed in service in 1932. 
it should be noted that three of these locomotives are so equipped 
instead of two. There is nothing particularly to add in this con- 
nection to what was said in the 1934 report. No defects have 
developed in any of the nickel-steel plates to date. 

Norfolk and Western—Advises that they raised the pressure 
from 240 to 270 Ib. on a group of ninety 2-8-8-2 mallet locomo- 
tives, part of which were U. 5, R. A. engines, the others being 
practically duplicates, 270 lb. being the limit which the boiler 
shells would carry; however, it was necessary to make some re- 
inforcement in the bracing. This change increased the tractive 
force from 101,470 to 114,154 1b., and reduced the factor of ad- 
hesion from 4.72 to 4.19. 

In the construction of a group of twenty 2-8-8-2 mallet loco- 
motives, which are slightly heavier, but in general identical with 
the other 90, the boilers were designed to carry 300 Ib. per 
Sq. in. pressure, developing a tractive force of 126,838 lb., with 
factor of adhesion 4.13, using the same cylinder sizes as are used 
on the other group of ninety, due to roadway space limitations. 
Thus, with the 300 Ib. pressure we are able to develop the full 
adhesion force of the engine. So far we have not had any ex- 
perience to indicate any disadvantage with this pressure. It was 
thought that possibly difficulties of lubrication would increase 
with the temperature and pressure; however, the changes in 
temperature with the pressure increase has not been great enough 
to make any noticeable difference in our lubrication problems. 

In general, it might be said that the high pressure does not 
result in an increase in thermal efficiency for the reason that our 
present valve mechanism does not permit satisfactory and efh- 
cient use of short enough cut-off to utilize the full expansive 
value of the high-pressure steam. This would be particularly 
true with simple engines. Our mallets are compound and we 
are able to use the expansive value of the steam to a greater de- 
gree than would be practicable with the simple engine. 

American Locomotive Company.—We have, since 1920, built 
about 500 locomotives with staybolted fireboxes designed for 
boiler pressures of from 240 to 300 Ib. inclusive; about 150 oí 
these boilers had high-tensile boiler plate and about 50, high- 
tensile firebox plates. 

The service reports received from the railroads operating these 
engines seem to indicate little difference in the performance ob- 
tained as between plain carbon and alloy steel for boiler construc- 
tion, both indicating little, if any, difficulty chargeable to the in- 
crease in working pressure; we have stepped up the pressures 
gradually, and since the stresses are taken care of in the design, 
no serious trouble should be anticipated. Naturally, the high- 
tensile boiler plates do save considerable weight wherever used. 

With regard. to the use of alloy steel on the "other parts" af- 
fected by working pressure, these would include rods and motion 
work, crank pins and axles; as far as our experience goes, 
there has been no great change in the use of alloy steel for these 
parts in the past few years. The general trend seems to be 
toward plain O.H. carbon steel for crank pins and axles, but in 
many cases using alloy steel for rods and motion work; this 
seems logical, as there is little saving in the size of crank pins 
and axles, which must be designed for bearing pressure as well 
as fibre stress, while the rods and motion work may be lightened 
to advantage through the use of alloy steel. 


SUMMARY 


Disadvantages,—increase in failures of firebox staybolts, fire- 
box sheets, higher material cost, and increased weight of boiler 
when limited to the usual tried material. 

Steam economy may be obtained in single-expansion locomo- 
tives by increase of expansion ratio, which involves along with 
higher steam pressure and temperature a short cutoff and later 
release, using independent admission and exhaust valves, thereby 
giving quick flow and volume to the initial steam action and 
controlled compression. 


* These locomotives were described in the Railway Mechanical Engineer, 
April, 1935. 
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.With higher steam pressure a smaller diameter of cylinder 
with longer stroke can be used for power requirements, in which 
case, larger diameter driving wheels, lighter counterbalance and 
smoother running locomotive, and a smaller steam consumption 
are possible. 

The use of water-tube firebox with higher boiler pressure 
effects ‘Maintenance economy in that staybolt failures and labor 
of testing them is no longer troublesome, and there is no in- 
crease in terminal delay due to boiler-washing period as double 
сезм can be employed by working, one on each side of the fire- 

OX. 

Sidewall insulation on firebox can be run from shopping to 
shopping, needing only occasional plastering of the joints which 
contact with the tube and door-sheet joint. 

Nickel-steel fireboxes are reported by a limited number of 
roads as giving no trouble and where used in shells no difficulties 
are experienced. Use of high-tensile silicon-steel sheets allowing 
the application of thinner sheets of reduced weight has developed 
no trouble. 

One road applying steel staybolts in water space on 40 loco- 
motives in 1930 reports to date no trouble experienced. 

One road reports that as their high-pressure boilers become 
older, all the advantages of higher boiler pressure have been 
maintained and maintenance of the alloy-steel boilers has been 
relatively less than for the lower-pressure carbon-steel boilers. 

It has been suggested that from the standpoint of locomotive 
efficiency and economy, the railroads will have to follow the 
established practice of central power stations and steamships in 
using higher steam pressures. 

As applying to steam locomotives, with the present state of 
the metallurgical art and from the standpoint of the utilization 
of the present heat in the steam, it is thought that 500 Ib. pres- 
sure and about 750 deg. F. total temperature should be an estab- 
lished limit as compared with from 1,200 to 1,400 Ib. and from 
800 to 900 deg. F. as limits for central power station operation, 
all of which has presented no unusual problems. 


Roller Bearings 


Replies to questionnaire dated May 31, 1934, were submitted 
by 81 roads; 25 roads reported applications and furnished data 
for the period June 1, 1934 to December 1, 1934, 56 roads re- 
ported no applications of roller bearings to locomotives and 
tenders. Five roads which submitted data for previous analysis 
did not resubmit data in connection with the present study. 

[Accompanying tabulations which covered replies from seven 
roads, showed type of bearing, location of installation and in- 
formation as to service results.—Enbrron.] 

In commenting on the application of roller bearings to rods, 
one road advanced the following information: "Crank-pin bear- 
ings and their special rods and crank pins are still in the early 
development stage and require care in the back shop and engine- 
house beyond that ordinarily required for lateral adjustments and 
friction bearings. Precision fitting and extremely careful lubrica- 
tion are required to maintain these pins and bearings, crosshead- 
pin bearings and special materials and construction details which 
go with them, and have been the most difficult problem in the 
application of roller bearings." 

Another road advanced the following information: "About a 
year since we applied roller bearings to the main pins of a 
passenger locomotive (back end of main rods and main section 
of side rods). This locomotive is a Pacific type having weight 
on drivers of 192,500 Ib., a tractive force of 42,750 1b., 24 in. by 
28 in. cylinders and 225 Ib. boiler pressure. It has now approxi- 
mately 100,000 miles of service, which has been so satisfactory 
that arrangements are being made to apply a second set with the 
addition that the roller bearings will also be used on the eccentric- 
crank arms." 

Perhaps the main problem connected with roller-bearing appli- 
cation has been in connection with broken and failed axles, due 
to stress concentrations that have not been fully understood. 
Several roads have subjected their axle designs to photo-elastic 
studies, disclosing serious localized stress conditions which were 
undoubtedly the cause of the failures and have thus been able 
to redesign axles and introduce stress-relief grooves in hubs, 
with beneficial results. The photo-elastic method has even a 
wider application in study of stresses in various locomotive parts. 


Driving and Trailer Tires 


This subcommittee has been augmented by two members of the 
Specifications Committee and is cooperating with the Technical 
Committee of the Tire Manufacturers Association. 

A questionnaire was sent out early in 1934 requesting detailed 
reports of tire failures on steam and electric locomotives for a 
period June 1 to December 1, 1934. This information was tabu- 
lated and important information analyzed by the joint committee. 
It was found that a wide variation existed in description of tire 
failures and in explanations as submitted. It has therefore been 
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difficult to clarify the causes of the tire failures reported. Many 
reports were not clear as to whether the tire actually ruptured in 
service or whether it was removed on account of finding cracks. 
There is also a great difference of opinion as to the reporting of 
shelled treads and as to cracks developing from the bore, some 
roads apparently attributing these defects to faulty material, 
whereas a careful analysis in many cases would develop that 
improper machining and mounting—leaving ragged tool cuts— 
caused the starting of cracks which developed in the bore. 

It was therefore felt that while the information collected was 
of value, more detailed instructions should be prepared for the 
tabulation of tire failures in response to the questionnaire issued 
covering the period December 1, 1934 to June 1, 1935. The com- 
mittee has therefore classified the types of failures in order that 
the roads can definitely report tire failures under one of these 
headings, This classification as proposed by the committee is as 

ollows : 


a CLASSIFICATION OF TIRE FAILURES 


Report should be made of all tire failures comprising a com- 
plete rupture of the tire, or a defect sufficiently serious to require 
the removal of the tire from service, either on account of safety 
or for the purpose of a more detailed investigation. . A US 

A study of the tire failures which have been submitted indi- 
cates that the failures can be classified under the following types: 
Reference is made to figures which will be found in the Wheel 
and Axle Manual, Revised Feb., 1935. 

1—Thermal Cracks—These cracks, or checks, develop in the tread or 
flange at right angles to the plane of the tire—see figures 40, 41, 42 and 
43. Defects so reported are variously described and include the follow- 
ing: Brake burns, and structural transformation due to heat. А 

2—Shelled Tread—Shelling consists of a break-down, or flaking, or 
spalling of the tread—see figures 31, 32, 33, 34 and 35. Shelling may 
extend completely around the circumference of the tread and may pene- 
trate to a considerable depth. If the defect cannot be removed by a cut 

in. deep it should be classified as “deep shelled," and be so reported. 
ee figures 38 and 39. 

3—Cracks іп Bore—Cracks originating at the surface of the bore due 
to mechanical causes are variously described and include the following 
progressive fractures originating in any part of the bore, lip, groove, 
rivet or bolt holes: Tears in bore by machining; improper fit surfaces, 
such as taper, convex or concave bore of tire or outside diameter of wheel 
center; rim pockets in wheel center; caps between shims or overlapping 
shims; wheel centers out of round; corrosion of bore; excessive shrinkage. 

4—Welding or Torch Burns—These defects may be due to burning by 
arc contacting or by gas torch. . б 

5—Shattered—A shattered condition develops when a portion of flange 
or rim parts from the remainder of the tire and shows on parting smooth 
surfaces of any considerable area. This parting usually develops in a 
circumferential direction. See figures 20, 21, 22 and 23. | 
as Pocket —A void or discontinuity of metal in the section of tire, 
which may or may not be apparent on the surface. 2 I | 
7—Segregation, or Improper Chemical Composition—This condition should 
only be reported when verified by laboratory investigation. 
ause Unknown—Searching investigation should be made of each 
failure to determine, if possible, the correct cause and classification to 
avoid as far as possible reporting the cause as unknown. 


Reports furnished were reviewed from several standpoints in 
the effort to ascertain if the majority of failures could be at- 
tributed to chemical content of the steel, to practices in manu- 
facture, to road limits followed, to the location on the locomo- 
tive of the tire which failed, or to the year or time of year in 
which the tire was manufactured. This information has been 
tabulated and reviewed, but it is felt that in this analysis again, 
so much difference of opinion exists as to causes that the com- 
mittee should await the reports of the next six-months period 
before drawing any conclusions with respect to these items and 
making more detailed reports. 

The committee wishes to impress upon railroads reporting tire 
failures that the information as submitted has been of much 
value and that it is of great importance to the roads, as well as 
the tire manufacturers, that the committee should be continued 
and that further reports should be made covering tire failures 
which occur in the period June 1, 1935 to December 1, 1935. 


Code of Rules to Govern the Movement and Han- 
dling of Locomotives Which Fail on the Road 
Due to Broken Parts 
I—TvPEs or FAILURES 


Due to the considerable number of parts of a locomotive which 
are subject to failure on the road and the rarity with which the 
failure is the same in any two instances, and because of the im- 
portant influence of attendant circumstances, such as nearness to 
terminal, availability of other power, importance of train being 
handled, condition of other traffic, and location of failure with 
respect to clearance of other trains, it is difficult to state the ex- 
act procedure to be followed in each case. However, failures 
on the road due to broken locomotive parts may be classified into 
three distinct groups so far as the final handling of the locomo- 
tive is concerned, and without respect to the influence of atten- 
Чал! circumstances mentioned above. These groups are as fol- 
lows: 
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Group 1—Failures which necessitate towing of locomotive to terminal. 

Group 2—Failures of such a nature that it is possible to take the loco- 
motive, only, to the terminal under its own steam. А 

Group 3—Failures of such a nature that it is possible to proceed with 
train under own power at reduced speed and under special 
orders. 

Of the above, failures which are classified in Group 3 will 
create the widest range of possibilities as to final handling. 


II—CLASSIFICATION oF FAILURES AS DETERMINED BY PART OF 
Locomotive WurcH Has Ввокех or FAILED ON THE ROAD 


In order to decide quickly what action to take in event of a 
locomotive failure on the road due to a broken or failed part, 
the more important items comprising each of the three general 
classes of failures are listed below: . : 

Group 1—Typical examples of locomotive parts which may 
break or fail on the road and cause a failure which must be 
classed in this group are as follows: 

a—Broken driving tire. А А 
,b—Air-pump failure, or failure of air-brake equipment sufficient to pro- 
hibit positive control of the locomotive by air brakes. Ё 

сану опе of the folowing: Broken axle, broken crank pin, broken 
main rod, broken side rod, broken piston rod. 

d—Stripped valve gear on both sides, or failure of such a nature as 
to reguire blocking of both piston valves. Ы 

e—Failure of such a nature as to require dumping of fire. (In this 
group are arch-tube and syphon failures, blown-out washout plugs, blow- 
off cocks stuck open, failure of any cab fitting which causes an excessive 
amount of steam in the cab and wbich cannot be repaired on the spot, 
failure of grate center frame.) 

Group 2—Comprising this group are the following typical ex- 
amples : 

a—Broken eccentric crank or portions of valve motion which require 
blocking piston valve on one side only. 

Broken grate bar. 

€—Extensive failure of spring rigging. 

Group 3— Classification of an engine failure in this group is 
determined by the following: 
, a— Failure of feedwater heater equipment, resulting in the use of an 
injector which is of insufficient capacity to supply the demands of the 
boiler when operating engine at capacities necessary to maintain schedule. 

b—Failure of stoker, making it necessary to fire locomotive by hand. 
With most modern locomotives it is ractically impossible to maintain 
train schedules when necessary to fire y hand. 

c—Broken engine spring. 

,d— Failure of automatic train control or automatic cab signal, neces- 
sitating movement under special orders. 


. Decision as to the proper procedure with engine failures fall- 
ing under Group 3 rests with the engine crew in the absence of 
road supervision or divisional officers. Such factors as nearness 
to a terminal, availability of other power, and the importance of 
the train being handled must be given due consideration. The 
engine crew may communicate with superior officers in making 
their decision as to whether to proceed with the train or not, 
and, in the event it is decided to proceed with train, special or- 
ders should be obtained from chief dispatcher. 


III—Movixc or FAILED LOCOMOTIVES 


Having classified the engine failure into the proper group, 
thereby determining the procedure to be followed, there are cer- 
tain special considerations to be given to the movement of the 
failed locomotive if the failure is classed in Group 1 or 2. 

In the event of a failure in Group 1, necessitating towing the 
engine to a terminal, special care should be taken before moving 
the engine to see that every precaution has been taken to prevent 
doing further damage to the engine. Where a driving tire has 
broken, it is necessary to block the wheel and spring rigging and 
cut out the brake rigging on that wheel. Likewise, with an axle 
failure, the load and brake rigging should be removed from that 
pair of wheels. The wheels and broken axle should be removed 
entirely if the nature of the break makes this necessary. When 
a side rod has broken, the corresponding rod on the opposite side 
should be removed to prevent buckling of rod or shearing of crank 


pin. 

While still on the main line with the train, only such work 
should be done to the engine as to permit moving it off the right- 
of-way, or into the proper position in the train, in the event it 
is to be towed to the terminal with the train it gave up. In this 
case the crippled engine should be located in the train in ac- 
cordance with local requirements concerning concentration of 
loads on bridges. 

When towing a crippled engine the speed should be governed 
by the „nature of the failure which has occurred, special atten- 
tion being given to control the speed in moving an engine from 
which some of the rods have been removed. 

When moving a failed engine to the terminal under its own 
power, as called for in Group 2, the speed should be held down 
to a safe limit to prevent further damage to the engine. Where 
the failure is due to a broken grate bar, it will probably be pos- 
sible to maintain steam for running the light engine, providing it 
is run slowly. 

Where it is decided to continue on with the train, in the case 
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of an engine having failed from some of the causes listed in 
Group 3, the movement of the engine will be governed by exist- 
ing circumstances. It is imperative that speed be reduced in the 
event of a broken driving spring, which has been blocked and 
with which it has been considered safe to proceed. 


Code of Rules to Govern the Preparation of Loco- 
motives for Storage in Good Order and Care 
of Such Locomotives in Storage 
I—PREPARATION OF LOCOMOTIVE FOR STORAGE 


In preparing a locomotive in good order for storage, consider- 
ation should be given to the following circumstances which will 
influence the.amount of time and expense to be spent in suct. 
preparation: Length of time locomotive will be stored; season 
of year; age and value of locomotive; location in which locomo- 
tive will be stored (in doors or out of doors). р 

The procedure outlined herein governs the preparation oí lo- 
comotives in good order for storage for an indefinite period їп 
the open. A schedule of the work to be performed is as fo!- 
lows : 

a—Boiler, Firebox and Accessories: 

1—Wash boiler. ants | 

2—Apply anti-corrosive preparation to interior of boiler. 
(Method to be used will be governed by nature of anti-corrosive 
used. 

га ИЗ washout plugs or insert screens in their place. 

over or remove safety valves. (If safety valves are re- 
moved, holes should be plugged or capped.) 

5—Thoroughly clean flues, firebox, smokebox and ashpan. 

6—Pass forceful stream of air through superheater units to 
remove moisture. 

7—Cover top of smoke stack with adequate cover securely 
fastened. 

b—Piping, Air Reservoirs, etc.: 

1—Blow out all piping that may contain water. 

2—Drain air reservoirs. 

3—Break joints, or drain by removing cocks or plugs, all 
steam, water and air pockets. 

4—Remove gage syphons. 

c—Running Gear: Р 

1—А fter cleaning thoroughly, coat main and side rods, valve- 
gear parts, guides, piston rods, and all other outside finished 
parts with a mixture of white lead and oil or an anti-corrosive 
compound. 

2—Apply coat of oil to walls of main cylinders and valve 
chambers. 

d—Jacket and S'mokebox : 

Examine jacket and smokebox and apply a coat of oil or some 
other rust resisting compound if it is apparent these surfaces 
need protection. 

e—Special Appliances: 

1—Oil and grease air compressors, feedwater pump, stoker 
engine, and any other special devices. Operate these appliances 
with air for a short time to distribute lubrication over cylinder 
walls and other exposed surfaces. . 

2—Remove or board up generator and headlight. 

f—Cab:' . 
~- 1—Board up rear of cab ог drop and fasten back cab curtain. 

2—Close and board up cab windows. 

g—Tender : 

1—Remove coal from tender coal space and stoker trough, and 
water from tank cistern. 

2—Paint interior of coal space. 

у =зргау interior of tank cistern and swash plates with soda 
ash. 

h—Tools: 

Remove and place in storeroom all tools, air hose, chains, or 
any attachments subject to easy pilferage. 


П—САвЕ ОЕ LOCOMOTIVE ІЧ STORAGE 


a—]nspection : 

]—Examine stored locomotives regularly for signs of rust or 
other deterioration and take corrective measures, if necessary. 

2—Locomotives in storage should be moved occasiorially to 
permit examination of hidden parts. 

b—Removal of Parts of Stored Locomotives for Use in Re- 
pairing Other Locomotives: 

This is a practice which should be prohibited, and any evi- 
dence that parts have been removed from a stored locomotive 
should be reported at once to proper officials. 


Code of Rules to Govern 
The Firing Up of Locomotives 


This code has been prepared to cover the procedure to be fol- 
lowed in the firing up of locomotives. 
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I—FiLLING or BOILER 


In filling the boiler it is preferable that hot water be used, 
care being taken to start with water at approximately the same 
temperature as that of the boiler shell, gradually increasing the 
temperature to the maximum. The boiler should be filled until 
at least one full gage shows in the water glass. While filling 
the boiler, gage cocks, water glass, and water column valves 
should be checked to see that they are functioning correctly. 

In direct steaming, a mixture of steam and hot water should 
be injected into the boiler until the water shows at least one 
full gage in the water glass. Water is then cut off while steam 
is continued until the desired pressure is reached. This pressure 
may be maintained by further injection of steam periodically 
until ready to start fire. 


II—IxsPECTION ОЕ LOCOMOTIVE 


, Having filled the boiler, and before lighting the fire, a thorough 
inspection of the locomotive should be made with respect to 
the following items: 

a—The tank cistern should contain a sufficient supply of water to take 
care of firing up and moving to water spout. 

b—Boiler, boiler attachments and firebox should be examined to see 
that they are in good condition. 
. €—The main throttle valve should be closed and reverse lever placed 
in central position. 

_d—Driving wheels should be blocked to prevent creeping in the event 
of a leaky main throttle. 

e—Cylinder relief valves should be open. 


III—BuiLDiNG or Fire 


a—Coal Burning Locomotives—Before laying the fire, the 
house blower should be connected and opened slightly. In build- 
ing the fire, the grates should be completely and uniformly cov- 
ered with a layer of coal of sufficient depth to prevent excessive 
or unequaily distributed quantities of air entering the firebox. A 
layer of oil-saturated shavings or its equivalent should be dis- 
tributed over the coal, after which the fire may be ignited. The 
house blower may be turned on with greater force as coal 
begins to ignite. In order to prevent excessive smoke, jets of 
air or steam may be admitted to the firebox. As required, addi- 
tional coal should be added in small quantities with a shovel. 

b—Oil Burning Locomotives.—When firing with oil, remove 
carbon or any obstruction between the flash wall and burner. 
The blower valve should be opened sufficiently to expel all 
explosive gases from the firebox before starting the fire. Place 
the fire lighter in the firebox and open atomizer sufficiently to 
carry oil to the lighter. The fire should not be lighted by splash- 
ing oil on hot bricks. After oil is ignited, the atomizer should 
be regulated so that all oil is completely burned. 

c—Direct Steaming.—In direct steaming the fire should be 
prepared as previously outlined and lighted a short time before 
the engine is dispatched. 


IV—RaisiNcG or BOILER PRESSURE 


A very important detail to be observed in firing up a !oco- 
motive is the amount of time to be consumed in raising the 
pressure to the normal working pressure. This should be 
from one and one-half to three hours, depending upon the size 
of the locomotive. Forcing the fire and raising boiler pressure 
too rapidly when firing-up results in high boiler maintenance. 


Exhaust Steam Injectors and Feedwater Heaters 


Thirty-six roads were canvassed to develop the number of 
additional exhaust-steam injector and feedwater heater applica- 
tions contemplated during 1935 on existing locomotives. Thirty 
roads reported no applications contemplated during 1935. Six 
roads advised programs in effect which total 91 applications 
divided into 81 feedwater heaters and 10 exhaust-steam injectors. 

Manufacturers were also contacted to obtain information in 
regard to improvements in their equipments but the information 
furnished was meagre, however, additional applications for 1933 
and 1934 were reported as follows: 


MANUFACTURER 1933 1934 
Worthington Corporation ............................... 23 66 
Wilson Engineering Сотрапу........................... 6 15 
Wm. Sellers & Company (Exhaust steam injectors)........ et 5 
Superheater Co: ooie уеже оз къ Кш» УУ ee han Not furnished 

officii secura I OG ERU RO dons Et ERE Not furnished 


Although efforts were made to ascertain the total number of 
locomotives equipped to date with the various types of feedwater 
heaters and exhaust-steam injectors, the information furnished 
is not complete. 

The feedwater heater has become an acknowledged necessity 
on modern locomotives from the standpoint of fuel economy, 
water saving and improved service. Manufacturers have been 
aware of the necessity for improving their products and feed- 
water heaters may now be regarded as standard equipment the 
Same as the superheater. During the past several years the 
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various types of heaters and exhaust-steam injectors have under- 
gone improvements in design and application which are reflected 
in lower maintenance and more reliable performance. Consider- 
ing the established status of the feedwater heater, the committee 
will hereafter confine its investigation and reports to the exhaust- 
steam injector. 


Oil-Electric Locomotives 


Your committee on subject of "Development and Use of Oil 
Electric Locomotives” obtained statistics for 1934, covering the 
individual oil-electrics placed in service, but did not secure 
operating costs per hour as, due to location, service hours per 
day, апа manner of reporting, these are not definitely estab- 
lished. 

A review of statistics is conclusive that the 600-hp. Diesel 
locomotive is the most favorable at present, and while the 300-hp. 
Diesel locomotive unit is noted at 55.87 per cent of the total, 
at least one-half of these locomotives are three-power units with 
internal power developed by 300-hp. oil-engine set. 

It is noticeable that present trend is toward greater capacity 
and 800-, 900-, and 1,200-hp. Diesel locomotives may be assigned 
for test in yard switching service. Furthermore, units of 1,800 
hp. and 2,000 hp. are under construction for assignment to road 
service and passenger-train service in either single or articulated 
units, from which total horsepower development can be obtained 
to haul the heavier freight and passenger trains at prevailing 
speeds. 

This development will be watched and with improvements in 
design and construction and attending stand-by losses with oil 
electric locomotives, it may show economic operation, and with 
satisfactory operating conditions and conservative maintenance 
costs, will invite attention for further consideration. 


Failed Parts of Locomotives 


[A sub-committee has made a study of the methods used for 
reporting, analyzing and correcting the failures of locomotive 
parts. Sample report blanks and record cards were submitted 
and suggestions made as to their use.—E»iTon.] 


Locomotive Weight Distribution 


[The report of the Committee on Locomotive Construction 
closed with a very complete description of the methods to be 
used for determining the distribution of locomotive weight on 
the different axles and also the methods used to calculate the 
center of gravity. This portion of the report was prepared by 
the engineers of the three locomotive builders. On account of 
its completeness and importance it will be printed as a separate 
article in a later іѕѕие.—Ерітов.] 

The full report was signed by W. I. Cantley, (chairman), 
mechanical engineer, L. V.; H. H. Lanning (vice-chairman), 
mechanical engineer, A., T. & S. F.; К. С. Bennett, general 
superintendent motive power, Penna.; G. McCormick, general 
superintendent motive power, So. Pac.; W. F. Connal, mechanical 
engineer, Can. Nat.; G. H. Emerson, chief motive power and 
equipment, B. & O.; A. H. Fetters, general mechanical engi- 
neer, U. P.; J. E. Ennis, engineer assistant, N. Y. C.; S. S. 
Riegel, mechanical engineer, D., L. & W.; D. S. Ellis, engineer 
motive power, C. & O., and C. Harter, chief mechanical engi- 
neer, Mo. Pac. 


Discussion 


J. W. Burnett, general superintendent of motive power and 
machinery of the Union Pacific, stated that he was finding it ad- 
visable to replace brass sleeves between safety valve bases and the 
boiler with steel sleeves and asked if the committee would be 
willing to change its recommendation by omitting reference to 
brass as the material to be used in the sleeves. H. H. Lanning, 
mechanical engineer, Atchison, Topeka & Santa Fe, chairman of 
the sub-committee, said that the committee would take this under 
consideration. In answer to a question he also said that it was 
not the intention of the committee to have anything to do with 
the interior parts of safety valves but to confine itself to the 
consideration of requisites and attachments. 

Mr. Burnett also questioned the desirability of establishing a 
standard code of rules governing the handling of locomotives 
which fail on the road. These are situations, he said, which 
must be dealt with according to circumstances and he felt that 
any code of rules issued by the division might be misunderstood. 
D. S. Ellis, engineer of motive power, Chesapeake & Ohio, the 
sub-committee chairman, said that it was not the intention of the 
committee to establish a standard code but that it had brought 
together the best provisions of such rules as were in effect on 
roads having codes of their own into a code which might serve 
as a model to assist other roads, some of which had specifically 
requested that they be given such help. 

Action.—The report was accepted. 
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Brakes and Brake Equipment 


Air-Brake Piping 


Prior to 1929 the air-brake piping for freight cars in general 
use was single-weight pipe. During that year extra heavy pipe, 
except nipples at angle cocks, was adopted as recommended prac- 
tice. We recommend advancing to standard, the present recom- 
mended practice for air-brake piping on freight cars. 


Welding Brake Beams 


Rule 23, Section 4, permits welding cracks or fractures in brake 
beams, while the same rule, Section 3, permits welding only parts 
under compression in brake-beam heads. We believe Section 4 
permits too much latitude in the repairs to brake beams, and may 
result in attempts to weld cracks and fractures in compression 
members, tension members and struts. Compression and tension 
members having cracks or fractures involving 40 per cent of the 
area of these parts, should be renewed instead of welded. We 
recommend elimination of this item from Rule 23. 


Geared Hand Brakes 


A joint committee of the Safety Appliance, Car Construction 
and Brake Committee have formulated proposed specifications for 
geared hand brakes in accordance with the reasons set forth in 
the report of the Car Construction Committee. 

During recent months this study, which includes geared hand 
brakes of the vertical-wheel, horizontal-wheel and lever types, has 
been proceeded with and tentative specifications jointly agreed 
upon and concurred with in principle by the Director of the 
Bureau of Safety, I. C. C., with whom your representatives have 
consulted on this question. Subsequently, conferences were held 
with the various manufacturers and the matter brought to the 
following conclusion: 

For application to new freight cars, or for new installations to 
existing freight cars, this committee recommends for adoption as 
standard, proposed specifications for geared hand brakes as fol- 
lows, and also recommends inclusion in the Interchange Rules of 
the following requirements in the event favorable action is taken 
in connection with this recommendation : 

Geared hand brakes applied to cars built new on or after January 1, 
1936, must comply with the requirements of the R. specifications. 


All new installations of hand brakes made on or after January 1, 1936, 
must comply with the requirements of the A. A. R. specifications. 


Proposed Specifications for Geared Hand Brakes 


VERTICAL WHEEL BRAKE 


1—Hand brake shall operate in harmony with power brake 
and the design shall be such that force will be applied to the 
brake-cylinder lever at the brake piston connection throughout 
a lever movement of not less than 14 in. When brake piston 
is in fully released position, there shall be no excess slack in 
the hand-brake chain or other connections and provision shall 
be made in the design for winding chain uniformly on drum 
without overlapping. 
. 2—Overall diameter of hand-brake wheel to be nominally 22 
in. with a leverage ratio between rim of hand brake wheel and 
brake piston connection of not less than 32 to 1 and not more 
than 50 to 1. The effective force exerted at air-brake piston 
connection must be not less than the force exerted by the air- 
brake cylinder at 50 Ib. pressure based on single capacity brakes. 
Hand-brake leverage ratio selected must provide braking power 
of not less than 20 per cent of total weight of car and nominal 
capacity based on a force of 125 Ib. at rim of wheel. 

3—Depth of wheel hub to be 25$ in. with square taper fit on 
shaft, taper 2 in. in 12 in.; outside end of shaft to be ge in. 
square. Wheel to be secured to shaft with not less than 34-in. 
standard nut with lock nut or cotter or end of shaft riveted 
over. 

4—Hand wheel to be designed so as to prevent trainmen from 
reaching through between spokes to operate ratchet lever. Open- 
ings to be of sufficient depth, preferably 314 in. and not to 
exceed 4 in. to provide proper grip on rim with gloved hand. 

5—Overall depth of complete unit (outside face of hand wheel 
to bolting face of housing), not to exceed 1034 in. Clearance 
between rim of wheel and any part of housing or car not less 
than 414 in. 

6—Hole spacing for attachment of housing to car to be 
made 11% in. horizontal and 12 in. vertical. On box and other 
house cars, vertical-wheel brake shall be so located that top of 
rim of hand wheel is not below edge of roof, or above level 
of longitudinal running board. 

7—Ratchet operating lever. where used, is to be arranged to 
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travel in vertical plane and to throw to left facing hand brake 
when in applied position and to the right for release. Operating 
lever should preferably be horizontal but in all cases within 45 
deg. of horizontal when in applied position. Movement of lever 
to be limited insofar as practicable but, when in release posi- 
tion, should be sufficiently off vertical center to automatically 
release the pawl from ratchet wheel when the brake wheel i: 
moved in direction of application sufficiently to release the paw: 
of entire load. Positive connection is to be provided between 
the operating lever and pawl so that the pawl may be forced 
to application position by hand when necessary. 
8—Brake wheel and drum shall be arranged so that both will 
revolve when applying and gradually releasing the hand brake. 
9— Where quick release feature is used instead of ratchet and 
pawl arrangement and operating independently of the brake pawl, 
it shall be arranged to operate so that hand wheel will not 
revolve in counter-clockwise direction when brake is released 
by this means. С 
10—A. А. R. Standard %g¢-in. hand-brake chain or minimum 
34 in. diameter rod to be used. . 
11—Any efficient means for transferring vertical pull to hori- 
zontal at end sill may be used. Where sheave wheel is used, 
this must be not less than 4 in. diameter. 


HorizoNTAL-WHEEL BRAKE 


1—The hand brake shall operate in harmony with the power 
brake and the design shall be such that force will be applied to 
the brake-cylinder lever at the brake-piston connection through- 
out a lever movement of not less than 14 in. When brake piston 
is in fully released position, there shall be no excess slack in 
the hand-brake chain or other connections and provision shall 
be made in the design for winding chain uniformly on the drum 
without over-lapping. А 

2—Overall diameter of hand-brake wheel to be nominally 16 
in. with a leverage ratio between rim of hand-brake wheel and 
brake-piston connection of not less than 32 to 1, and not more 
than 50 to 1. The effective force exerted at air-brake piston 
connection must be not less than the force exerted by the air- 
brake cylinder at 50 lb. pressure based on single-capacity brakes. 
Hand-brake leverage ratio selected, based on lever arm equaling 
the hand-brake wheel diameter, must provide braking power of 
not less than 20 per cent of total weight of car and nominal 
capacity based on a force of 125 Ib. at rim of wheel. 

3—Brake paw! and ratchet lever must be so located that the 
former may be moved to application or release position with 
either the foot or hand. When ratchet lever or weight is used 
to operate pawl located on roof or brake step, it must be ar- 
ranged so that it can be operated with either the foot or hand. 

4— Ratchet operating levers applied to housings of hand brake 
equipped with power multiplying devices must be arranged to 
travel in a vertical plane and throw to left, facing hand brake 
when in applied position and to the right for release. Operating 
lever should preferably be horizontal but in all cases within 45 
deg. of horizontal when in applied position. When in release 
position, it should be sufficiently off vertical center to relea e 
the pawl automatically from ratchet wheel when the brake 
wheel is moved in direction of application sufficiently to release 
the pawl of entire load. . 

S—Brake wheel and drum shall be arranged so that both will 
revolve when applying and gradually releasing the hand brake. 

6— Where quick release feature is used instead of ratchet and 
pawl arrangement and operating independently of the brake 
pawl, it shall be arranged to operate so that hand wheel will 
not revolve with drum when brake is released bv this means. 

7—When multiplying devices are used to multiply the forces 
between the hand-brake wheel and brake shaft to which it is 
directly attached, A. А. R. Standard %e-in. hand-brake chain 
or minimum 34 in. diameter rod must be used. 

8—Any efficient means for transferring vertical pull to hori- 
zontal at end sill may be used. Where sheave wheel is used 
this must be not less than 4 in. diameter. 


Lever BRAKE 


1—Hand brake shall operate in harmony with the power brake 
and the design shall be such that force will be applied to the 
brake-cylinder lever at its brake-piston connection throughout 
a lever movement of not less than 14 in. 

The hand-brake lever shall operate in a vertical plane. apnly- 
ing force to hand brake when lever is raised from vertical to 
horizontal position. 

When brake piston is in fullv released position, there shall be 
no excess slack in the hand-brake chain or other connections, and 
provision shall be made in the design for winding chain uni- 
formly on the drum without overlapping. | 

2—Minimum length of hand-brake lever to be 14 in. with a 
leverage ratio between hand-brake lever and brake-piston con- 
nection of not less than 32 to 1 or more than 50 to 1. The 
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effective force exerted at air-brake piston connection must be 
not less than the force exerted by the air brake cylinder at 
50 Ib. pressure based on single-capacity brakes. 

Hand-brake leverage ratio selected must provide braking power 
of not less than 20 per cent of total weight of car and nominal 
capacity based on a force of 125 lb. applied at a point 3 in. 
from outer end of hand-brake lever. 

3—Overall depth of complete unit (outside face of lever to 
bolting face of housing or bracket) not to exceed 1034 in. 
Minimum clearance of 4% in. to be provided around hand- 
grip portion of lever in all positions. 

4—Ratchet operating lever, where used, is to be arranged to 
travel in vertical plane and to throw to left facing hand brake 
when in applied position and to the right for release, and should 
preferably be horizontal but in all cases within 45 deg. of 
horizontal when in applied position. Movement of ratchet lever 
to be limited insofar as practicable but, when in release position, 
should be sufficiently off vertical center to automatically release 
the pawl from ratchet when the hand-brake lever is moved in 
direction of application sufficiently to release the pawl of entire 
load. Positive connection is to be provided between the operat- 
ing lever and pawl so that the pawl may be forced to applica- 
tion position by hand when necessary. 

S—Hand-brake lever and drum shall be arranged so that 
both will be directly connected when applying and gradually 
releasing the hand brake. 

6—Where quick release feature is used instead of ratchet and 
pawl arrangement and operating independently of the brake 
pawl, it shall be arranged to operate so that hand lever will 
not move when brake is released by this means. 

7—A, А. К. standard 9jg-in. hand-brake chain or minimum 
$4 in. diameter brake rod to be used. 

8—Any efficient means for transferring vertical pull to hori- 
zontal at end sill may be used. Where sheave wheel is used, 
this must be not less than 4 in. diameter. | 


GENERAL 


Where necessary to design special geared hand-brake arrange- 
ment of any of the three types referred to above to meet con- 
ditions on cars of special construction, such designs and methods 
of application shall be referred to the Mechanical Division, 
Association of American Railroads, for approval. 

Geared hand brakes of the vertical-wheel or lever-type must 
not be applied to the outer longitudinal side of any type of 
freight car; neither will they be applied to end of car in such 
a position as to require operator to stand on sill step or side 
ladder to operate brake. 


Instructions for Operating Passenger Cars in 
Freight Trains 


Owing to the increased number of refrigerator cars having pas- 
senger brake equipment, especially the U. C. brake, that are han- 
dled in freight trains, it has been suggested that consideration be 
given to the question as to whether it is advisable to cut out the 
emergency reservoir on cars having U. C. brakes, remove the pro- 
tection valve spring and let out the piston travel on such cars 
when handled in freight trains. The subject was referred to a 
subcommittee which reports as follows: 

The subcommittee discussed the foregoing at length with mem- 
bers of the engineering department of the Westinghouse Air 
BAKE Company and conducted certain rack tests bearing on the 
subject. 

The rack tests developed that when making a "straight away" 
emergency application with the U. C. valve, the brake system 
charged to 70 Ib. and piston travel adjusted to 8 in., the aux- 
iliary reservoir pressure dropped to 63 1b., this being the pressure 
against which the release has to be made after an emergency 
application. 

.When making a service application and pulling the brake- 
pipe pressure down to the point where automatic emergency 
occurred because of an over brake-pipe reduction, the auxiliary 
reservoir pressure was reduced to 50 Ib. 

The developed brake-cylinder pressure in both the "straight 
away" and automatic emergency test was 63 lb. 

The effects of the higher auxiliary-reservoir pressure when 
releasing the U. C. brake in trains with freight-brake equipment 
prevails only in the case of a "straight away" emergency. 

With facilities at hand, it could not be seen why the quick 
action valve should fail to close following an emergency appli- 
cation if the valve fit the cylinder properly, but as the test racks 
on which the laboratory test of the U. C. equipment were made 
represented passenger racks only, it was thought advisable to 
assemble a train of approximately 100 freight cars having K 
equipment and one or two cars having U. C. equipment for 
standing test, to determine primarily whether properly fitted 
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protection valves in the U. C. valve will close following an 
emergency application. 

The standing-train brake tests referred to were made at 
Trafford on the Pennsylvania, under the supervision of a mem- 
ber of the committee, with a baggage car having universal 
equipment located at rear end of a freight train in order to 
determine the probable operation of the protection valve of a 
U-12-B equipped refrigerator car in trains thus assembled. The 
results of these tests were: 

There were 101 freight cars with K triple valves located 
ahead of a baggage car having the U-12-B universal valve. A 
high-pressure cap was used on the universal valve which had 
been modified so that the protection valve had the maximum 
allowable clearance in its bushing, i.e., .0125 in. on the diameter. 

The train was charged through an M-3 feed valve set at 70 
lb. The brake-pipe leakage as measured by the A. A. R. method 
was 41⁄4 lb. and the universal valve on the rear end was found to 
charge to about 66 lb. The graduated release cap was set in 
direct release position. Several service applications and releases 
were made without any difficulty. We also made emergencies 
by allowing the brake-pipe pressure to get below the protection 
valve setting and in all cases the protection valve returned 
promptly to its atmospheric seat on restoration of brake-pipe 
pressure. 

A heavy leak was created at the hose coupling at the rear end 
of the baggage car and the tests repeated. Brake pipe leakage 
by the A. A. R. method under this condition showed 5% lb. 
Again there was no difficulty in getting the universal valve to re- 
lease and the protection valve to seat properly. И 

The purpose of this test was to determine whether it would 
be necessary to remove the protection-valve spring. As a result 
of the tests it was concluded by those present that a universal 
valve in good condition would operate satisfactorily in a freight 
train without any change in the protection valve. There was no 
difficulty in getting the valve to release after a service applica- 
tion. 


The conclusions of the subcommittee are: 


1—Passenger cars having graduated-release feature must have this 
feature cut out for movement in freight trains. 


2—Piston travel should be not less than 7 in., preferably 8 in. 

3—That the time and labor involved in disconnecting emergency reser- 
voir and plugging connections, or removing protection valve spring from 
U. C. equipment in cars to be handled in freight service and recoupling 


them upon return of the car to passenger service is not justified by service 
performance. n 

4—The water-raising system on a passenger car when handled in 
freight service should be cut out when conditions permit, and cutout 
cock is available in water system supply pipe.” 


Life-Period for Air Hose Renewals 


This question was thoroughly discussed by the Air Brake As- 
sociation in 1917 and 1918 and their recommendations at that 
time were not definite, although it appears that they considered 
28 months as approximately the period air brake hose should be 
allowed to remain in service; notwithstanding the fact that 65 
per cent of the failed hose inspected by their committee had given 
more than 28 months service. 

In 1919 the question was referred to this committee, which, 
after thorough investigation, concluded that a review of the data 
available did not justify a definite recommendation as to a period 
during which hose should be arbitrarily removed, and in 1922 


after further investigation, were still of the same opinion and 
suggested a revision of air-brake hose specifications to provide a 
better quality of hose under the direction of the committee on 
Specifications and Tests for Materials. Since that time the mat- 
ter has rested until recently a member line has requested that 
some definite conclusion be set forth in connection with the in- 
spection and life of air hose to prevent hose failures. 

A subcommittee has gone into the question, having been in con- 
ference with some representative lines and finds that quite ex- 
tensive investigations have been made on the subject, varying 
from 28, to 35,000 hose and in all reports seen, it is noted 
that the larger number of hose that failed were by no means the 
oldest hose. The opinion of your committee has not changed after 
this conference relative to the possibility of establishing a specified 
life for an air hose which will condemn it for further service. 
If hose are removed on this basis it would cause a large increase 
in consumption in proportion to the number of failures prevented, 
therefore, we believe that the most satisfactory results will be 
obtained from the proper education of the car inspector that he 
may use good judgment while inspecting air hose. This com- 
mittee from personal observation in checking a large number of 
hose has found the same condition. 

The series of photographs shown under Rule 56 of the A. A. R. 
Code of Rules, no doubt, furnishes a good education for the in- 
spector. It is recognized that the judgment of inspectors will be 
found faulty at times if hose is placed on test rack, but under 
present specifications of the manufacturers and conditions which 
hose are subjected to, that is, undue strains account pulling hose 
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when uncoupling, storing of cars at which time hose deteriorate 
rapidly, the improper application of couplings and nipples, also 
position of angle cocks, which are important features in shops, 
proper education of inspectors is about all the recommendation 
that can be made at the present time. As a result of a conference 
with the Specification Committee they agreed that the subject 
would be taken up with the manufacturers and a further report 
may be forthcoming. 


Wasp Excluders 


This committee had brought to its attention about five years ago 
the question of providing a means of preventing wasps, mud bees 
or other insects from building nests in retaining valves, and clos- 
ing the exhaust openings. 


|4300 s 
-086(No.44)DrilM 
$ Dia. & Long BrassPlug 


Fig. 1—Wasp excluder for retaining valves 


Five years ago the air brake companies developed a brass plug 
equipped with slotted openings for application to the retaining- 
valve exhaust port to overcome the trouble. This plug was not 
entirely satisfactory. Subsequently they modified the design of 


Hangers must be formed at a temperature 
sufficiently hi ls ipd nien or 
internal stress at bends. Top and 
bottom section may be round or 
mlerlocKing. 


ALTERNATE DESIGN 


— Drill or hot punch 14 Diameter 


Hanaers must be formed at a temperature 
sufficiently high to prevent rupture 
or internal stresses at bends. 
Bolfom sefion may be round or 
taterloc King. 


Fig. 2—Revised drawing of brake beam hangers 


plug using narrower slots, and a number of this type were ap- 
plied by several roads. They appeared satisfactory which led 
this committee to recommend them for adoption as recommended 
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practice in order to provide for a more liberal application in 
service to determine if they justified adoption as standard. 
During the past winter complaints have been received that the 
recommended-practice type adopted last year have given trouble 
due to ice and sleet freezing the openings on account of the device 
protruding outside the valve body. The troubles incident to wasps 
and mud bees entering the retaining valve exhaust opening and 
preventing a proper release of the brake is still serious enough 
to justify further development of a means to overcome this 
trouble. 
_ We, therefore, recommend substituting as recommended prac- 
tice the type of wasp excluder shown in Fig. 1 for that adopted 
last year. 


Graduating Spring for Type K Triple 


There has been some complaint regarding the proper tension 
cf many new type graduating springs applied to K triple valve 
to reduce the tendency for undesired emergency. 

Last year we recommended the use of a device (illustration 
omitted) for checking such springs before they were applied, 
the use of such device being optional. 

In view of the apparent use of springs of improper capacity 
in many cases, we now recommend making the device for check- 
ing graduating springs, K triple valve, as shown in the Manual 
a standard part of the 3-T test rack. 


Self-Locking Angle-Cock Handle 


During the current year, the air brake manufacturers, in 
conjunction with representatives of the Committee on Brakes 
and Brake Equipment, have developed modifications in the lock- 
ing feature of the self-locking angle cock which, in the judg- 
ment of the committee, will materially prolong the life of the 
handle and key socket of the locking-type angle cock. 

The results to be anticipated with this improved construction 
are cioser maintained alinement of the locking surfaces and the 
prevention of vibration and resultant wear when the car is in 
motion, thereby providing proper functioning of the device for 
long periods with minimum maintenance expense. 

While there are no A. A. R. standard dimensions for the 
handle and socket key shown on the drawing (omitted from this 
abstract), and we see no reason why there :hould be at this 
time, the committee recommends their general use in purchasing 
new complete angle cocks and that where renewals of handles 
and keys are made, the improved design should be used. 


Brake-Beam Hangers 


Page E-6, Section E, of the Manual shows the loop and 
stirrup type brake-beam hangers commonly used on freight equip- 
ment as being 34 in. by 1346 in. top and bottom for the former 
and the same dimension for the bottom of the latter. 

These hangers are formed from l in. round iron or steel and 


From 4" to 8'long 
d 


Rs SA. N 


„Not over 3feet __ * 


Apply Plug when 

Rerorning Valve 
15 to be used —~ 

Note: 
Wherever practicable locate Pressure 
Retaining Valve on end of car that 
permits direct piping from Control 
Valve with least number of bends 
or elbows 


Fig. 3—Proposed retaining valve piping for passenger 
equipment cars 


Alternate Preferred 


it is found there is not sufficient metal without upsetting at tho.e 
points to provide for the dimensions shown. 

We recommend substituting the drawing Fig. 2, for that now 
shown in order that it wiil be practical to make hangers to 
conform to the drawings covering same. 


Retaining-Valve Piping for Passenger Cars 


The Arbitration Committee has requested us to give considera- 
tion to developing means whereby the necessity for disconnect- 
ing and connecting retaining-valve pipe on passenger cars to 
meet requirements of the individual roads may be eliminated. 

The Arbitration Committee has also requested that, in the 
event of inability to accomplish this, consideration should be 
given to providing a standard method of installing retaining- 
valve piping on passenger cars, so as to provide uniform loca- 
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tion of retaining-valve pipe fitting to be broken and disconnected 
in accordance with present practice and to minimize chances for 
disconnected pipe to become clogged with snow, etc. 

At present there seems to be no standard location of union 
fitting in the retaining-valve pipe, which frequently results in 
loss of time in locating the fitting which is to be connected or 
disconnected, as may be required. Moreover, disconnected pipes 
as they are now arranged, have in many cases become plugged 
with snow, ice, etc., resulting in delays and stuck brakes. 

The committee recommends that where retaining valves are 
applied to passenger cars, the pipe should be arranged in accord- 
ance with Fig. 3. 

It will be noted that the drawing calls for a 4-in. to 8-in. 
branch in the pipe adjacent to the control valve, the pipe having 
a standard coupling which is at open end. To make retaining 
valve operative, it is only necessary to apply a pipe plug to the 
coupling in the branch. Where roads do not require the use of 
retainers and want the pipe disconnected, desired operation can 
be had by removing the plug from the branch outlet. Should 
the branch pipe become plugged at the coupling, no serious diffi- 
culty would result, therefrom, as release of the brakes can be 
had through the main pipe line and the retaining valve. 

We believe that adoption of the proposed piping arrangement 
will accomplish the results desired by the Arbitration Committee, 
and it is so recommended. 


Passenger Retaining Valve 


Use of the graduated-release feature of the passenger brake 
on mountain grades is becoming quite prevalent, but there are at 
present several roads that are using retaining valves on pas- 
senger equipment cars in grade service and require that retain- 
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Fig. 4—Proposed modification in passenger car 
retaining valves 


ing valves and pipe be maintained in a serviceable condition. 

This committee has considered the subject, as we appreciate 
with improved passenger brake equipment and tight brake cylin- 
ders, the former method of using retainers is not entirely satis- 
factory and we believe a modification in retaining valves might 
be made to the end that trainmen would not be called upon to 
pass frequently through the train for the purpose of turning the 
valve up or down and also more satisfactorily to provide for 
adequate retainer control of head-end cars so constructed that 
the retaining valve cannot be conveniently reached. 

In the early days when brake cylinders were subject to more 
or less leakage, it was desirable that a definite pressure value 
be provided for. However, with present tight cylinders and mod- 
ern brake operating conditions with graduated-release feature, 
it is felt that a safe and quite flexible control of trains may be 
had through both light- and heavy-grade territory by a simple 
modification in the present retaining valve, ie. drilling a fixed 
orifice through the closing valve of the retaining valve. By such 
modification the pressure may be completely released to avoid 
excessive speed or stalling where trains are passing through sags 
or on level sections of track or on adverse grade sections of a 
generally descending grade. 

Some roads do not use passenger retaining valves on grades, 
but rely upon the-graduated-release feature which is available in 
the LN, and UC equipments. The graduated-release feature 
affords an excellent means for controlling the train speed on 
grades but as the brake release in cach cycle occurs at the 
normal fast rate, sufficient time is not always available to 
insure a complete recharge, and the charged pressure sometimes 
reduces as the brake cycles progress. This reduction of the 
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charged pressure is undesirable because it necessitates speed re- 
duction to provide for thorough recharging. 

Tests of passenger trains have been made on grades of 2 to 
3% per cent by a subcommittee, and they have recommended a 
modification of the retaining valve to provide greater flexibility 
of train operation. 

We recommend as standard practice the change-:in passenger 
retaining valves shown in Fig. 4 which illustrates the proposed 
modification of the retainer closing valve and a tabulated schedule 
of orifice sizes to be used in the retaining valves for various 
sizes of brake cylinders. The modification involves no new mate- 
rial and can easily be made in any shop at small expense. 


Reworked Brake Beams 


Due to complaints received as to failure of second-hand brake 
beams applied to foreign cars—many of such beams apparentiy 
being but slightly above the condemning limits when applied— 
a joint subcommittee, consisting of members of the Arbitration, 
Brake and Car Construction Committee, was appointed with re- 
quest that specification be provided which would result in a re- 
claimed beam of reasonably satisfactory service life expectancy 
to car owner and eliminate many of the failures now being 
experienced as a result of second-hand brake-beam applications. 
This joint subcommittee has completed its report which will be 
submitted for letter ballot just as soon as approval of the various 
committees involved can be secured. Your committee has ap- 
proved the report of the joint subcommittee. 


Identification Mark for Brake-Shoe Key 


This committee has been requested to suggest some form of 
marking the new standard A. A. R. brake shoe key in order to 
avoid confusion in billing where such keys are applied. With- 
out some means of identification, inspectors and others have no 
means of identifying the new key and will either fail to make 
proper bills or render bills for the old standard key. 

The marking shown on the brake shoe key (drawing omitted 
here) has been used by one road for some time and they have 
no difficulty in providing this marking. We would recommend 
revising the drawing on Page E-90 of the Manual to conform. 


Brake Shoes 


Supplementing the general report of the committee there was 
an additional report by a sub-committee on brake shoes. This 
supplementary report brought out clearly the pressing need for 
brake shoes of greater superiority and durability than the pres- 
ent standard plain chilled iron brake shoes with a reinforced 
steel back. 

A check made of 41,830 freight-car brake shoes removed at 
19 terminals on 9 representative roads showed that 22,262 shoes, 
or 53 per cent, had been removed on account of being broken 
and still retaining the lug portion. The average thickness of 
these shoes was 3265 in. at point of fracture. A representative 
high-speed road reported that they had purchased 63,400 plain 
chilled iron brake shoes during a period of three years. Com- 
parative road tests which they had made showed that 25,350 
shoes with an expanded metal insert would have given the same 
service with a saving of about $10,580 per year. Cases were 
cited where roads had been following the practice for years of 
finishing out the wear of expanded-metal insert shoes on freight 
cars with chilled iron wheels. Attention was also called to test- 
ing-machine records which showed that there is very little dif- 
ference in co-efficient values for plain chilled shoes and those 
with expanded metal inserts on chilled cast wheels. 

Advantages given by the subcommittee for expanded metal 
insert shoes are greater safety, adequate reinforcement of body 
metal, reduced breakage, higher coefficient values, and greater 
economy in spite of higher initial cost. 

Drawings and proposed specifications for brake shoes with 
expanded metal inserts were submitted. The subcommittee re- 
port was signed by W. H. Clegg (chairman), T. L. Burton and 
R. C. Burns. 

The report was signed by G. H. Wood (chairman), supervisor 
air brakes, A. T. and S. F.; W. H. Clegg (vice-chairman), chief 
inspector air brakes and car heating equipment, Can. Nat.; B. 
P. Flory, superintendent motive power, N. Y. O. & W.; T. L. 
Burton, air brake engineer, N. Y. C.; M. Purcell, general air 
brake inspector, No. Pac.; W. J. O'Neill, general mechanical 
superintendent, D. & R. G. W.; M. A. Kinney, general master me- 
chanic, C. & O.; R. C. Burns, general foreman, Penna.; L. S 
Ayer, general air brake inspector, So. Pac., and J. P. Stewart, 
general supervisor air brakes, Mo. Pac. 

-lction.—The report was accepted and necessary recommenda- 
tions referred to letter ballot. 


295 


Couplers and Draft Gears 
Draft Gear Approvals 


Certificates of approval have been awarded covering two addi- 
tional types of draft gears during the past year. The total num- 
ber of types 'approved to date is nine, all of which are listed in 
the Code of Interchange rules dated January 1, 1935, and Supple- 
ment No. 1 issued March, 1935. 

The A. A. R. draft gear testing laboratory at Purdue Univer- 
sity has been engaged also in making periodic check tests of non- 
harmonic springs and special trucks—this work being performed 
for the car construction subcommittee in connection with en- 
durance tests of these devices. When not required for A. A. R. 
work the laboratory has been kept busy on commercial testing of 
draft gears, springs and other devices for various manufacturers. 


Reduction in Weight of Draft Gears 


In an effort to ascertain what might be done to reduce the 
weight of existing draft gears, the subcommittee discussed this 
with representatives of the manufacturers. The results of the 
discussion are summarized substantially as follows: 

(1) The opinion is practically unanimous that as a result of 
the combined efforts of the A. A. R. and draft-gear manufac- 
turers during the past seven or eight years essentially the same 
things have already been accomplished with respect to draft gears 
that are now being sought in the consideration being given to 
reduction of weights of other equipment, although these results 
have been accomplished indirectly. The draft gear manufacturers 
several years ago were faced with the necessity of increasing 
cushioning capacity and improving substantially the performance 
of draft gears while, at the same time, they were limited almost 
automatically to the then existing draft-gear weights by reason 
of the fact that the draft-gear ket dimensions were fixed. 

(2) As a result, each manufacturer of existing certified draft 
gears has of necessity intensively studied every known means of 
obtaining the best possible gear within the space, and therefore 
the weight, limitations imposed. Evidence is found in the fact 
that all certified gears employ high-tensile steels with various 
heat treatments, which are designed to obtain the utmost possible 
value from each pound of metal. 

(3) Notwithstanding the above facts, the opinion was ex- 
pressed by two manufacturers’ representatives that recent study 
had led them to the conclusion that further reduction of possibly 
eight or ten per cent in weight of their own gears might be made 
by various refinements without impairment of capacity or service- 
ability. In each case it was stated that some increase in cost 
would result but specific information as to how much this would 
be could not then be given. 

.(4) Attention was called to the probability, or at least possi- 
bility, that the recent marked improvement in draít gears may 
warrant some reduction in weight of certain other freight car 
parts, such as the striking casting for example. This should be 
especially true of box cars which are seldom loaded to full ca- 
pacity and, in fact, to all cars of 50 or less tons capacity. The 
fact should not be overlooked that the same draft gear affords, in 
general, relatively better protection to the 40- or чоп car than 
to higher capacity cars. 

(5) The suggestion also was made that consideration be given 
to the possibility of weight reduction in draft-gear followers 
which might be accomplished by use of cast steel suitably cored. 
The present weight of approximately 70 lb. each and the fact 
that. two, and sometimes four, per car are used, suggest possi- 

ilities. 

(6) The manufacturers! representatives were advised that it 
was not the desire, that weight reduction be attained by any 
sacrifice or impairment of performance or service life of existing 
certified gears. 

(7) The manufacturers agreed to give further consideration, to 
this question of weight reduction in the hope that more might be 
accomplished. For the reasons outlined, however, it is the opinion 
of the subcommittee that no substantial reduction can be made 
except at the sacrifice of existing standards of efficiency and it is 
believed that these should not be impaired. 

This subject is still an active one but there is nothing further 
to report at this time. 


Obsolete Gears—Standard Gear 


As proposed last year, the list of non-approved draft gears 
formerly shown under Interchange Rule 101, Section II, has been 
subdivided and those which could be definitely classed as obso- 
lete have been placed in this category under Section III. There 
are many gears still listed under Section II which, in the opinion 
of the subcommittee, should be listed under Section III. It is 
hoped that the situation can be remedied during the coming year 
by agreement of all concerned. 

It has been suggested that consideration be given to the desir- 
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ability and practicability of adopting a single standard A. A. R. 
draft gear for freight cars. There are wide differences of opinion 
on this subject. Some objections cited are reminiscent of ob- 
jections offered originally to the adoption of a standard coupler. 
On the other hand it is pointed out that the railroads have already 
attained by means of present standard specifications and certif- 
cation of approved gears many advantages of standardization. 

Regardless of the relative advantages and disadvantages of a 
standard gear, a comprehensive series of tests, including car im- 
pact and road tests, would be necessary before a single standard 
could be agreed upon. The cost of such tests would be consid- 
erable. The subcommittee has no recommendations to submit 
at this time. 

The report on draft gears was signed by Н. W. Favs, chair- 
man, Н. W. Сорргмстом, Н. I. GancELoN, L. Н. SCHLATTER, and 
W. BOHNSTENGEL. 


Type E Coupler 


Gaging and Interchangeability of Type E Coupler and Com- 
ponent Parts.—Since the last meeting the coupler manufacturers 
have checked their respective Type-E coupler products for con- 
formity with standard gages and interchangeability with products 
of other manufacturers. 

One coupler fitted complete for rotary operation, one swivel- 
butt casting with swivel pin and one vertical-plane swivel yoke 
were submitted by each of the seven coupler manufacturers, one 
company submitting two sets of specimens representing the 
products of two separate foundries. In general, the results were 
quite satisfactory. There were, however, a number of instances 
in which the requirements of the various gages and fitting con- 
ditions were not met in an entirely satisfactory manner; to these 
the attention of the manufacturers concerned was directed for 
correction. Your committee has on file a detailed record of this 
inspection. 

Coupler Reclamation—Welding Knuckle-Tail Back Wall— 
Considerable attention is being given to the welding of knuckle- 
tail back wall in coupler bars. This repair operation had been 
more or less neglected until handling lines began to make these 
repairs. Under existing rules such bars are classified as scrap, 
but after being welded, are restored to second-hand value. This 
reclamation practice on the part of handling lines proves quite 
profitable, and owners are now giving attention to repair of owned 
couplers. It has been observed that some of these welded knuckle- 
tail back walls are failing in the same section, which leads to the 


- opinion that the roads are not following the prescribed practice 


of thoroughly normalizing the bar after the welding operation. 
Unless repaired in accordance with A. A. R. recognized practice 
they should not be billed as second-hand value when placed on a 
foreign car. It is recommended that couplers welded in the 
knuckle-tail back wall section have the road initials, shop symbol 
and date stenciled over the welded section with 36 in. steel pencil : 
the stenciling to indicate that the work has been performed in 
accordance with A. A. R. practice. 

Specification M-201-34 Covering Carbon Steel Castings.—In- 
cluded in the specifications submitted for approval in letter ballot, 
January 7, 1935, was Spec. M-201-34 covering carbon-steel cast- 
ings. The scope of this specification included coupler and coupler 
parts. Since the material used in couplers and coupler parts is of 
a special composition and requires observance of certain treat- 
ments and foundry practices not required with the ordinary run 
of steel castings, it is recommended that reference to couplers and 
coupler parts be removed from Spec. M-201-34 and the specifi- 
cation for coupler materials and parts remain as now published in 
the Manual. 

Lightening the Weight of Type E Coupler.—In connection with 
the study during the past year relating to lightening the weight of 
car equipment, this committee was called upon to determine what 
might be accomplished in weight reduction with the Type-E 
coupler. This was presented to the manufacturers who, through 
their mechanical committee, made a careful study of it. It was 
realized from the first that any reduction in weight must be ob- 
tained through a reduction in section dimensions as the result of 
using a grade of steel superior in physical properties to Grade B 
steel. The minimum physical properties tentatively suggested 
corresponded to the following: 

Tensile strength, 90,000 Ib. per sq. in.; yield point, 60,000 lb. 
per sq. in.; elongation in 2 in., 22 per cent; reduction of area, 
40 per cent. 

The several heats of steel represented by the couplers and 
yokes subjected to these preliminary tests satisfactorily met the 
above physical properties. 

In the accompanying tabulation the approximate weights of 
the reduced-weight couplers and yokes are shown in comparison 
with present normal weights for standard Grade B steel couplers 
and yokes. 

The weights for the reduced-weight couplers and yokes are 
based on a limited number of castings, and will require adjust- 
ment later to complete the correct range of weights. 


Railway Mechanical Engineer 
JULY, 1935 


Tkese changes in design have been made іп a manner to pre- 
serve interchangeability with existing standard Type-E couplers, 
coupler fittings and yokes. The present standard gages will be 
used for gaging the reduced-weight coupler, coupler parts and 
yokes. 

The manufacturers estimate the reductions in weight of ap- 
proximately 100 lb. in the coupler assembly, and 60 lb. in the 
yoke will increase the cost of these parts approximately 20 to 


Approximate Weights of Couplers and Yokes 


Grade-B Reduced 

steel weight, 

present approx- 
normal imate 

weights normal 
Coupler body, rigid зһапК.......................... 312 235 
Coupler body, swivel зһапК.......................... 312 235 
ückle 21.22 2ez же exu eri cpi em Fore ККУ ss 99 76 
Other fittings (top or rotary operation).............. 34 34 
Swivel butt casting ........... S Od dee uice a Da [and ges, V sare a 76 4 

Swivel pin: once sh ae phy н Кыла RRERAG E wseke 5 11.5 
Complete coupler, rigid shank ...................... 445 345 
Complete coupler, swivel shank (without butt and pin) 445 345 
Complete coupler, swivel, shank (with butt and pin).. 533 421 
Vertical plane (horiz. key) уоКе..................... 207 150 
Vertical plane swivel уоКе......................... 217 155 
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Fig. 1—Arrangement and location of readings for con- 
ducting static tensile tests on A.A.R. Type E coupler 
with 6%4-in. by 8-in. swivel-butt shank 


25 per cent. This increase is attributed to the care that will have 
to be exercised in foundry practice to obtain satisfactory cast- 
ings with reduced sections, as well as the more costly constitu- 
ents that will be required in the high-tensile steel to meet the 
desired physical properties. 

The following is a detailed record of the test to which these 
reduced-weight couplers and parts were subjected, with results 
compared with the present standard Type E coupler of Grade 

steel : 


Static TENsILE (PuLL) Tests 


The couplers subjected to this test consisted of four reduced- 
weight E couplers, two with rigid shanks and two with swivel 
shanks. Comparisons are made with results of thirty-six tests 
of Grade B steel standard E couplers (25 with rigid shanks 
and 11 with swivel shanks), previously conducted by the Mechan- 
ical Committee of the coupler manufacturers. The arrangement 
for conducting the tests and the location of the various head 
and shank readings taken are shown, Figs. 1 and 2, for the 
swivel and rigid shank couplers respectively. 

During all tests, both head and shank readings were taken 
after each load increment of 50,000 1b. until fracture of the 
knuckle occurred. A special steel knuckle was then substituted 
and the test continued to destruction of the bar, readings of the 
shank dimensions only being taken. 


Railway Mechanical Engineer 
JULY, 1935 " 
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Fig. 2—General arrangement and location of readings for 
conducting static tensile tests on Type E couplers with 
rigid shank 


Comparison of the Strength of the Two Coupler Designs 
Courter Heap 


Knuckle Yield Av. perm. set 
ult. point load @ 400,000 
No. strength, @ .01set lb. dim. Bar ult. 
Design tests Ib. dim. A, lb. А, іп. strength, Ib. 
Grade-B steel standard E 36 537,500 390,000 .013 703,500 
Reduced-weight E...... 4 597,700 485,000 .000 727,400 
Courter SHANK 
Set @ 
Yield load of 600,000 Ib. 
point Average 
load @ .01 perm. Fwd. slot, Front of 
No. set, dims. overall, dim. slot to butt, 
Design tests № , lb. dim. № in. О, іп. dim. R, in. 
Grade-B steel std. E rigid 25 525,000 .033 .015 .041 
Reduced-weight E rigid.. 2 625,000 .008 .000 .022 
Grade-B steel std. E swivel 11 250,000 .299 .015 .288 
Reduced-weight E swivel.. 2 450,000 .131 .000 .135 


[Graphic charts showing results of this and also succeeding 
tests accompanied the report. The committee also submitted 
results on static compression tests, static front face tests, dynamic 
compression (strike) tests, dynamic flexure (guard arm) tests 
and also static tensile tests of vertical-plane yokes.—Epitor.] 


Continued Use of Type D Coupler Bodies 


Action by letter ballot in 1933 authorized the coupler manu- 
facturers to dispose of patterns, core boxes and gages covering 
Type D coupler bodies. It has been brought to the committee's 
attention that some roads are still insisting upon the manufac- 
turers supplying the Type D coupler bodies. The Type E 
coupler was adopted because of its superiority in design and 
strength. The Coupler Committee finds it necessary in order to 
protect in interchange the interest of the large majority of roads 
conforming to the use of the A. A. R. standard Type E coupler 
to recommend to the Arbitration Committee that Rule 101 be 
revised so that after January 1, 1936, a new Type D coupler 
cannot be applied to a foreign car at other than second-hand 
value. 


297 


Tightening Contour Lines to Reduce Slack 


L. K. Sillcox, Chairman of the Federal Co-ordinator's Me- 
chanical Advisory Committee, has referred to the committee a 
suggestion from The Symington Company to tighten the con- 
tour lines of couplers from 4364 in. to М in., and thereby reduce 
unresisted slack in trains. This suggestion was accompanied by 
sketches indicating the impracticability of considering the tight- 
ening of coupler contour lines unless certain changes were made 
in car construction to accommodate additional vertical and hori- 
zontal angling. A sub-committee was appointed to study this 
suggestion and confer with the coupler manufacturers mechan- 
ical committee. In closing the contour lines as suggested there 
were items other than horizontal and vertical angling to be given 
consideration, as follows: 

1—The effect on coupler operation as regards the lock dropping when 
coupling under impact. r : 

2P "The effect on train operation, particularly with respect to the un- 
resisted slack required in starting trains on heavy grades. The reduction 
in existing free slack which will be greatly improved by the application 
of certified draft gears and the tightening of the permissible slack limits 
in draft gear maintenance. | А 

3— Тһе practicability of the oes arrangement design to provide 
the necessary horizontal and vertical angling. 


4—The interchange or interference with existing equipment. 


At a joint meeting careful consideration was given to the 
various factors that could be foreseen as involved in this sug- 
gested change for tightening coupler contour lines. Donald S. 
Barrows, representing The Symington Company, presented a full 
report of the study they had made of the items of design that 
would be involved in the event the coupler contour lines were 
closed as recommended, presenting at the same time drawings 
descriptive of the changes that would be involved, one of which 
was a spring-supported or resilient coupler carrier to provide for 
vertical angling. At the conclusion he made the following rec- 
ommendation : 

“It is respectfully suggested to the joint committee that si- 
multaneous investigations be authorized and energetically prose- 
cuted to determine— 

"]—The mechanical practicability of the modified and new 
details shown on the drawings submitted. 

“2—The minimum horizontal and vertical track curves which 
can be negotiated by equipment of various lengths and with the 
modifications covered by the drawings referred to, allowance 
being made for all permissible lateral shift and comparisons 
drawn between operating conditions with (a) both cars modified 
as proposed, and (b) one car modified and the other in accord- 
ance with present standards, and also that— 

“3—The report of these committees recommends to the Coup- 
ler and Draft Gear Committee that road tests be made to deter- 
mine the effect on train operation of a reduction in coupler face 
clearance to approximately % in. and that such tests could 
properly be combined with any other road tests which the full 
committee may have scheduled.” 

The reaction of your committee to this suggested change for 
reducing unresisted slack in train service is expressed in the fol- 
lowing, quoted from the concluding pages of the report: 

“After a full discussion of the means suggested by The Sym- 
ington Company to provide for the possible reduction of *4g in. 
(this includes knuckle back lash), unresisted slack per car by 
tightening the contour lines, your committee expressed the opin- 
ion if unresisted slack reduction was the primary goal to be 
realized as the result of the changes necessary in the car equip- 
ment in order to bring about a reduction in unresisted slack 
of 746 in. per car that the changes required would not be justi- 
fied in view of the existing unresisted slack in the draft gear 
and coupler attachments. The present A. A. R. recommendation 
for giving attention to the draft gear condition on owned cars 
when such cars are on the shop track is 1} in. unresisted slack 
per end, which might mean 3 in. per car. If the slack reaches 
this amount in either end of the car, the draft gear must be 
dropped and the slack taken up. The 1% in. limit was estab- 
lished because of the high percentage of cars that will require 
attention even under this limit. It appears to your committee 
that with such an opportunity for taking up unresisted slack 
in the draft gear and coupler attachments of 3 in. per car there 
would be no consistency in attempting to recover an additional 
746 in. slack per car by the extensive construction changes indi- 
cated by the report made by The Symington Company. 

"The means suggested by The Symington Company of using a 
yielding spring-supported coupler carrier to provide for vertical 
angling would react to a greater number of couplers slipping 
over, with attendant disastrous results to the equipment in the 
train where this condition occurs. It is the opinion of your 
committee that this means of providing for vertical angling is 
not practical. 

"[t must be further recognized that all new draft gears applied 
to cars that will accommodate the use of certified gears must be 
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of the certified type. This is going to react to a tremendous 
extent to a reduction in unresisted slack in the draít gear sec- 
tion of the car. 

"Application of Type AB brake, while not affecting draít 
gear and coupler slack, nevertheless should be recognized as an 
effective means of overcoming the disturbing influence of ex- 
isting unresisted slack. 

"After careful consideration of this subject your committee 
is of the opinion— 

"]—That appreciable and effective reduction in unresisted 
slack will be realized through the application of certified draft 
gears and the reduction of unresisted slack through compliance 
with the draft gear maintenance program that was established 
the first of this year. 

“2—That the application of Type AB brakes, while not ai- 
fecting the amount of slack in couplers and draít gears, will 
provide a system of braking that will render less disturbing 
unresisted slack in the train. 

*"3—That the means for providing vertical angling by em- 
ploying a yielding coupler carrier is not a practical and safe 
arrangement. 

*4—That the means suggested for the reduction of 746 in. un- 
resisted slack per car by tightening the coupler contour lines 
over the present standard 10-A contour line is not justified be- 
cause of the extensive changes that would have to be made in 
the present car construction, coupler and attachment designs. 

*5—That tightening the contour lines as a means of reducing 
unresisted slack is the most difficult and expensive method oí 
accomplishing such a result, because of the extensive construc- 
tion changes that necessarily accompany the change in contour. 
There is still the question of coupler operation, effect on train 
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Fig. 3—A.A.R. standard Type E coupler details of seam- 
less-steel tube bushings for coupler shanks requiring 
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Fig. 4—Forged-steel rotary lock-lifter bails, Type 2, for 
AAR. standard Type E coupler uncoupling mechanism 
for passenger equipment 


operation, interchange or interference with existing equipment 
to be. established if the contour lines are tightene . It is the 
opinion of your committee that in view of the conditions stated 
there is no justification for giving further serious thought to 
accomplishing a reduction of ?íg in. unresisted slack per car 
through the means of tightening present coupler contour lines." 


Standardization of Coupler-Shank Bushings 


In an effort to reduce to a minimum the variety of coupler- 
shank bushings that are required where swivel pins are used, 
the coupler manufacturers have made a study of the situation 
and recommend to the Coupler Committee standardizing coupler- 
shank bushing dimensions as shown in Fig. 3. Your committee 
has concurred in this recommendation, and the table of bushing 
dimensions as shown should be included in the Manual. 


Forged Steel Rotary Lock Lifter Bail, Type 2 


The association adopted as recommended practice, effective 
March 1, 1932, the No. 2 type of uncoupling mechanism for 
Type E couplers applied to passenger equipment cars. This 
equipment, as adopted, provided for a malleable iron lifter bail 
and lifter link, and was recommended for use in applying Type 
E couplers to new and existing cars. The coupler manufacturers 
mechanical committee has been studying this subject and has 
designed two forged steel bails that may be used as an alternate 
for the malleable iron bail. These bails are shown in Fig. 4. 

Design A is for use on cars arranged for operation of coupler 
from one side only. Design B is arranged for operation of 
coupler from both sides. Design C shows the present form of 
eyes for the coupler operating side rods as recommended for 
use with malleable iron bail. Design D shows the recommended 
form of eyes for the side rods when used with either of the 
forged steel bails, A or B. 

As it may be necessary to replace the malleable iron bails 
with wrought steel bails and operating rods, it is recommended 
that the designs shown be included in the Manual. Р 

The report was signed by К. 1. Kleine (chairman), assistan 
chief motive power, Pennsylvania; H. W. Coddington (vice- 
chairman), engineer of tests, Norfolk & Western; C. P. Van 
Gundy, engineer of tests, Baltimore & Ohio; C. J. Scudder, 
superintendent motive power and equipment, Delaware, Lacka- 
wanna & Western; Samuel Lynn, superintendent rolling stock, 
Pittsburgh & Lake Erie; L. P. Michael, chief mechanical engi- 


Railway Mechanioal Engineer 
JULY, 1935 


neer, Chicago & North Western; C. T. Ripley, chief mechan- 
ical engineer, Atchison, Topeka & Santa Fe. 


_ Action.—The report was accepted and necessary recommenda- 
tions submitted to letter ballot. 


Prices for Labor 
and Materials 


In order that the rules may currently provide an equitable basis 
for inter-road billing, your committee has continued the work of 
analyzing material, labor and new equipment costs in A. A. R. 
Interchange Rules 101, 107, 111 and 112 of the Freight Car 
Code, and Rules 21 and 22 of the Passenger Car Code, with a 
view of determining and recommending necessary changes to be 
made in the next supplement to the current Code. 


Rute 101 


All miscellaneous material prices in Rule 101 were rechecked 
as of March 1, 1935, quotations from purchasing agents of the 
10 selected railroads, representing 39 per cent of total freight-car 
ownership in the United States and Canada, indicating little 
change in material markets as shown by detail recommendations 
for revision under this rule. 

Items 116 to 134-A Inclusive.—In order to provide a more 
equitable method of charging for coupler parts, all applied labor 
has been eliminated from the material prices for such details and 
coupler-body prices modified accordingly, new labor items being 
incorporated in Rule 107 to cover. 

Items 124-A and 125-4 are modified to provide charge for 
former standard coupler bodies, either new or secondhand, on 
basis of secondhand value, to penalize the use of new former 
standard couplers in repairs to foreign cars. Items 124 and 125 
are accordingly eliminated, so that change in body prices will 
о oe with complete coupler allowances as provided in 

ule 

Items 188 and 189 have been consolidated as new Item 188, 
at an average price, to eliminate difficulty in determination of 
correct price to apply under the former arrangement. 

Item 203.—The first note has been modified to provide a more 
equitable method of charging for the 5%4-in. by 11-іп. non-AAR 
standard axle. 

Draft Gears.—Several modifications in prices in Section II of 
the table for friction draft gears are recommended and one new 
item added. A new note is added to this section to provide that 
gears not listed in Sections I or II of the table shall be con- 
sidered as obsolete types, in order to eliminate controversies as 
to proper credit where defective gears of obsolete types other 
than those mentioned in the table are removed. One type of 
gear has been transferred from Section II to the obsolete classi- 
fication and five additional types (not previously mentioned) 
have been added to the obsolete list. 

Weights.—The seventh and eighth items in the table of weights 
for miscellaneous items have been modified to provide a more 
equitable method of charging. 

A new table of weights for K and H types of air-brake parts 
is recommended, to provide basis for scrap credit allowance and 
eliminate controversies in regard to same. 


Rute 107 


Items 51-A and 51-B have been added to this rule, to provide 
separate labor charge for application of coupler parts. A new 
section is added to Пет 99 to permit jacking, if necessary, in 
connection with repairs or renewal of dead lever guide brackets 
secured by rivets or renewal of its rivets only. 

Items 109 and 136 are modified to provide charge for renailing 
stats and for plastic paper used as roof binder. 

Item 113 is modified to permit charge for application of insula- 
tion to refrigerator cars in connection with renewal of braces. 

Item 248 is eliminated, account covered by Item 249. 

Items 270 and 271 are modified to eliminate overlap labor when 
turning steel wheels which are not dismounted. First note fol- 
lowing Item 270 is also modified to harmonize with change in 
Interpretation No. 2 to Rule 98. 

Items 231 and 296 are modified to clarify the intent. 

Items 317 to 328, Inclusive, have been entirely revised and 
additional combinations added account confliction in truck com- 
bination labor charges. This study also developed modifications 
necessary in allowances specified opposite Items 14 and 254. 


Rute 111 
No modifications are recommended in this rule. 
Rute 112 


For the first time since 1931 a sufficient number of new cars 
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have been constructed upon which to base a recommendation for 
revision of reproduction pound prices for freight-train cars, so 
that supplement effective August 1, 1935, may reflect 1934 costs 
in lieu of figures shown in the present Code. 

As Classes I and II tank cars have not been built since May, 
1917, your committee has separated these classes from Classes 
III, 103, 103-A and 203 and recommends new reproduction 
pound prices for the latter on basis of 1934 actual costs, and that 
present per pound settlement prices for the Classes I and II cars 
be increased by the same percentage as obtains for the all-steel 
hopper car, which, it is felt, will provide a more equitable settle- 
ment basis. 

The Class 203 tank car, insulated, with heater pipes, is similar 
in construction to the Class III insulated car with heater pipes 
and has been placed in the same group for settlement on repro- 
duction cost basis. 


PassENGER Car RuLe 21 


Items 14, 14-A and 20-I are modified to clarify the intent. 

New Item 20-K is added to provide allowance for cleaning and 
oiling slack adjuster. 

Item 25-B is modified to harmonize with new fourth note added 
to Item 270 of Freight Rule 107. Third note following Item 26 
is modified to harmonize with change in Interpretation No. 2 to 
Freight Rule 98. 


PassENGER Car Rute 22 


Changes in material prices in a number of items under this rule 
are recommended, based on quotations as of March 1 from the 
purchasing agents of 10 representative railroads. 

Items 12-A and 12-B are eliminated account combined with 
Items 11 and 12. 

New Item 14-A is added to provide uniform charge for electric 
current used in charging storage batteries. 

Item 17 and note following Item 54 have been modified to 
clarify the intent. 

It is the intent of the committee to investigate labor and mate- 
rial costs again in October and if sufficient change develops, 
necessary revision will be made and inserted in the Rules effective 
January 1, 1936. 

The changes recommended in the existing rules were included 
in detail as a part of the report. 

The report was signed by A. E. Calkins (chairman), superin- 
tendent of equipment, N. Y. C.; H. H. Harvey (vice-chairman), 
general car foreman, C., B. & Q.; F. J. Dodds, general car in- 
spector, А., T. & S. F.; P. Kass, superintendent car department, 
C., R. I. & P.; O. A. Wallace, supervisor car repairs, А. C. L.; 
T. J. Boring, general foreman, M. C. B. Clearing House, Penna. ; 
H. E. Myers, master car builder, L. V.; H. H. Boyd, assistant 
chief motive power and rolling stock, Can. Pac.; A. E. Smith, 
vice-president, Union Tank Car Co., and A. H. Gaebler, superin- 
tendent car department, General American Transportation System. 

Action.—The recommendations of the committee were ap- 
proved and the report accepted. 


Loading Rules 


The committee recommended changes in the Loading Rules, 
as the result of meetings held with shippers and investigations 
conducted during the year, which are summarized as follows: 

Rule 12 is revised to permit a single overhanging load weigh- 
ing 25,000 Ib. or less on the floor of all-steel or steel-underframe 
cars to use bearing pieces extending 1 ft. beyond each side of 
the lading, instead of requiring them to extend the full width 
of the car. 

Rule 19.—The committee recommends the inclusion of a clause 
on inspection certificates among the clauses describing cards 
which are permitted to be applied to freight cars under inter- 
change Rule 36. "These certificates are to be used in accordance 
with the Loading Rules to show that machines of pivoted or 
swinging type have been properly inspected before being ac- 
cepted from shippers. The provision of Rule 19 regarding in- 
spection and carding of such shipments is amplified to clarify 
its intent. 

The preface to the rules is reworded and instructions for ex- 
perimental-load cards clarified. 

Fig. 35.—The instructions with this figure are changed to pro- 
vide that, when lumber of mixed lengths, 12 ft. or over, is 
loaded on flat cars, the longest pieces be placed outside the load 
to prevent projections over the sides of the car. 

Fig. 45 is changed to provide for loading girders vertically on 
gondolas as well as flat cars as a measure of economy for ship- 


pers. 
Fig. 52 is changed to provide for alternative blocking when 
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Item "F" cannot be effectively applied to loads the height of 
which is less than the car sides. 

Fig. 63a and accompanying specifications are drawn as an al- 
ternative to Fig. 63 for securing girders vertically on pivoted 
bolsters at the request of shippers. 

Fig. 71 and accompanying specifications are provided for se- 
curing bundled sheet steel, oiled or plain, with high-tension 
bands or wires in gondola cars. 

In Fig. 157, Item "C," and Fig. 159, Item "E," the use of 
rods with hooked ends has been prohibited as a measure oí 
satety. 

Slight changes were also recommended in Rule 8, Rule 16, 
Rule 18, Fig. 6, Fig. 43 and Fig. 57 for the purpose of clarify- 
ing or correcting the wording. Figs. 36 and 39 are modified in 
the interests of economy for the shippers. 

The report was signed by Samuel Lynn (chairman), superin- 
tendent rolling stock, P. & L. E.; E. J. Robertson (vice-chair- 
man), superintendent car department, M. St. P. & S. S. M.; 
R. H. Dyer, general car inspector, N. & W.; G. R. Lovejoy. 
master mechanic, Detroit Terminal Railway; T. О. Sechrist. 
assistant superintendent machinery, L. & N.; C. J. Nelson, super- 
intendent of interchange, Chicago Car Interchange Bureau; H. 
S. Keppelman, superintendent car department, Reading; W. B. 
Moir, chief car inspector, Pennsylvania, and J. A. Deppe, as- 
sistant superintendent car department, C. M. St. P. & P. 

Action.—The report was accepted and recommendations re- 
ferred to letter ballot. 


Arbitration Committee 


: ue the year Cases 1737 to 1746, inclusive, have been de- 
ci 

Due to various designs of receptacles being applied for accom- 
modation of defect and information cards, and continued recom- 
mendations from railroad clubs and car inspectors that same 
be provided as a safety measure and to facilitate inspection in 
interchange, a specification outlining minimum requirements in 
connection with design of such receptacle has been prepared 
which it is recommended be submitted to letter ballot for adop- 
tion as recommended practice. 

The committee does not feel the other modifications included 
in its report necessitate submission to letter ballot, the majority 
of them being routine and covering changes recommended by 
the committees on Car Construction, Tank Cars and Couplers 
and Draft Gears, extensions of effective dates of various re- 
quirements and changes necessitated by letter ballot action last 
year. 

No further extension in effective date beyond January 1, 1936, 
has been recommended for the requirements in Freight Rule 3 
providing hand-brake connections on freight equipment cars must 
be of chain and that hatch covers on refrigerator cars must be 
secured by hinges, or for the requirement in Passenger Rule 2 
covering location of platform safety chains. No requests for 
extension of these days have been received and it is considered 
that ample time has elapsed to permit compliance. For the same 
reason, the requirement in Passenger Rule 2, providing that cars 
other than passenger-carrying equipment must be equipped with 
metallic steam heat connectors, has been extended for only three 
months to January 1, 1936, with recommendation that no further 
extension be granted. 

Numerous reports of accidents and delays occasioned by de- 
fective or missing brake hangers, hanger pins and cotters, box 
and column bolts, etc., and complaints as to failure of car 
owners to maintain properly these details on their own equip- 
ment, continue to be received, notwithstanding the fact that 
circulars have been issued from time to time calling attention 
to this condition. Your committee recommends that the items of 
cotters and small nuts be eliminated from Rule 108 (which 
prohibits billing for same) and a charge provided sufficient to 
cover the cost thereof; also, the addition of a new Rule 64 to 
the Code providing proper method of application of these details, 
as a safety measure. 

Account complaints as to inequity involved in permitting 
charge on basis of value new for various items of secondhand 
material when applied to foreign cars, no re-use limits having 
been established for such items, a joint subcommittee consisting 
of members of the Arbitration and Car Construction committees 
of the Mechanical Division and representatives of the Purchases 
and Stores Division, was appointed to make study to determine 
the percentage of value new represented in the average second- 
hand wear life of such details. Your committee has listed twelve 
items for which it recommends charge on basis of 50 per cent 
of value new, when applied, secondhand, in repairs account oí 
owner's defects or on authority of defect card. The joint sub- 
committee is continuing its study, based on wear value for the 
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secondhand parts, and with consideration as to whether addi- 
tional items should be added to the list. 

A number of complaints having been received as to failure of 
secondhand brake beams applied and charged at the allowance 
of 65 per cent of value new (permitted under the current rules), 
many of such beams apparently being but slightly above con- 
demning limits when applied, a joint subcommittee, consisting 
of members of the Arbitration, Brake and Car Construction com- 
mittees, was appointed with request that specification be pro- 
vided which would result іп a reclaimed beam of reasonably 
satisfactory service life expectancy to car owner and eliminate 
many failures now experienced as result of secondhand brake 
beam applications. This joint subcommittee has completed its 
report which will be submitted for letter ballot vote just as soon 
as approval of the various committees involved can be secured. 
Your committee has approved this report, subject to review of 
prices by the Committee on Prices for Labor and Materials and 
approval of the method of repairs by the Committee on Car 
Construction. If the specification is approved by letter-ballot 
action, your committee will immediately formulate the necessary 
changes suggested for the Interchange Rules. 

АП recommendations for changes in the Rules of Interchange 
submitted have been considered and where approved, changes 
have been recommended. 

Attention is again directed to the fact that the Arbitration 
Committee will not consider questions under the Rules of Inter- 
change unless submitted in the form of Arbitration Cases as 
per Rule 123. 


Freight Car Rules 
Rute 3 


The committee recommends that effective dates for various 
requirements in the present rule as listed below, now set at 
January 1, 1936, be extended to January 1, 1937: 

Section (a), Paragraph (6)—Axles under 70,000 Ib. capacity 
cars. 

Section (b), Paragraph (6)—Brake beam hangers with eyes 
not formed solid. 

Section (b), Paragraph (8)—Bottom-rod and brake-beam 
safety supports. 

Section (d), Paragraph (3)—Draft-key retainer. 

Section (f), Paragraph (1)—Stake pockets on flat cars. 

Section (f), Paragraph (2)—Stake pockets on flat cars. 

Section (t), Paragraph (7)—Head block anchorage on tank 
cars. 

Section (t), Paragraph (8)—Wood shims between longitudinal 
anchorage and underframe, on tank cars. 

Section (t), Paragraph (13)—Dome covers secured by hinge 
or chain, on tank cars. 

Also, that the effective date of Paragraph (7) of Section (b) 
of this rule, having reference to metal badge plate showing dimen- 
sions of brake levers standard to car, now set at January 1, 
1936, be extended to January 1, 1938. 

Reason.—The present situation justifies these extensions. 

The committee recommends that a new Paragraph (5) be 
added to Section (a) of this rule, with Paragraphs (5) to (7) 
renumbered to require the equipping of triple valves cleaned 
after January 1, 1935, with heavy graduating springs, the former 
light-weight graduating springs being prohibited. 

The committee recommends that a new paragraph and note 
be added following present Paragraph (2) of Section (t) of 
this rule, to be designated as Paragraph (3), and modification 
made in the note following the present Paragraph (2), with the 
renumbering of the subsequent paragraphs in Section (t), to 
become effective August 1, 1935, the purpose of which is to re- 
strict the use of T- and L-section designs of cast-steel side frames 
as recommended by the Car Construction Committee. 

The committee recommends that a new Paragraph (16) be 
added to Section (t) of this rule and included in the next sup- 
plement, to read as follows: To prohibit accepting Class I tank 
cars in interchange after January 1, 1936. This recommendation 
has the concurrence of the Committee on Tank Cars and the 
American Petroleum Institute. 

The committee recommends that the first note following Para- 
graph (1) of Section (u) of this rule be modified, effective 
August 1, 1935, to include within the exception all cars using 
the A. A. R. Z-bar type center sill, as well as the 1932 standard 
steel-sheathed wood-lined box cor. 


Rute 5 


The committee recommends that the extended time limits of 
second paragraph of this rule, as shown in the 1935 Code, be 
continued until January 1, 1937. 

Reason.—Account curtailment in car repairs resulting in hold- 
ing of bad-order cars under present conditions. 


Rute 17 
The committee recommends that Paragraphs (1) and (2) of 
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Section (b) of this rule be consolidated as new Paragraph (1), 
to make clear that the provisions of Paragraph (2) do not 
apply to other sections of this rule. 

The committee recommends that a new last paragraph be 
added to Section (i) of this rule, to become effective August 1, 
1935, to read as follows: 

Proposed Form.—Secondhand non-approved friction draft gears 
may be substituted for gears of obsolete types, providing they 
are interchangeable as to sill spacing and coupler pocket limits. 
In case a new non-approved friction draft gear is applied in 
place of a non-approved or obsolete gear where the sill spacing 
and coupler pocket limits are such that an approved gear could 
be applied, charge for gear applied should be confined to second- 
hand value. In such cases no defect card is required, regardless 
of whether gear applied is new or secondhand. 


Rute 18 


The committee recommends that second and third sentences 
of first paragraph of this rule be modified as follows: 

Proposed Form—lIn the application of secondhand D and E 
couplers complete, or new coupler bodics of same types, distance 
between point of knuckle and guard arm must not exceed 5 in., 
measured] perpendicularly to guard arm. In the repair of D 
and E couplers by the application of knuckle, lock or pin, any 
or all, or the application of secondhand coupler body only, the 
distance between point of knuckle and guard arm must not ex- 
ceed 51% in., as measured by gage shown in Figure B on page 47. 

Reason.—To provide limits for application of secondhand D 
and E couplers complete or new coupler bodies of same types, 
as recommended by the Committee on Couplers and Draft Gears. 


Rute 19 


The committee recommends that the following items be added 
to this rule, as prohibitive repairs, effective August 1, 1935: 

Proposed Form.—Brake beams, of capacity less than No. 2. 

Triple-valve graduating springs Nos. 1057 or QT 232. 

Reason.—To stress the importance of prohibiting the use of 
this material in repairs to foreign cars. 

The committee also recommends that the following item be 
added to this rule, as prohibitive repairs : 

Proposed Form—Pressed-steel journal boxes, except when re- 
placed in kind. 

Reason: As pressed-steel boxes will be prohibited in inter- 
change in 1938, substitution of same for other types should not 
be permitted. 


Rute 20 


The committee recommends that third paragraph of this rule 
be modified as follows : 

Proposed Form.—The use of liners between male and female 
portions of center plates is prohibited where the vertical bearing 
surfaces are reduced, except, in cases where side bearing clearance 
cannot be otherwise adjusted, the use of a one- or two-piece metal 
shim, not to exceed V$ in. in thickness, between the bearing sur- 
faces of the upper and lower center plates, is permissible, pro- 
viding the vertical bearing surface of the center plate is not re- 
duced below 1% in. No labor or material charge will be per- 
mitted for same. 

Reason: In some types of construction the use of shims be- 
tween center plates is the only practical means of adjusting side 
bearing clearance. This recommendation has the approval of the 
Committee on Car Construction. 


Rue 32 


The committee recommends that the first paragraph of this rule 
be modified to make clear that the exception is intended to cover 
only the light sheet-metal closures used to protect tank-car in- 
sulation against weather conditions and should not be confused 
with insulated dome cover which serves as a closure to the tank. 


RuLe 49 


The committee recommended that Section (a) of this rule be 
modified to set forth a standard location for the receptacles for 
defect, information and joint-evidence cards on each type of car, 
where such receptacles are used. This is a safety measure for 
car inspectors. 

The committee recommends that the following specification for 
defect card receptacle be submitted to letter ballot for adoption 
as recommended practice : 


Derecr Card RECEPTACLE 
Recommended Practice 
ApoPTED, 1935 


Minimum requirements are as follows: 


1—To be of metal, preferably rust-proof. 
2—Inside dimensions, М-їп. by 4-in. by 8%-in. 
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3— To admit of efficient securement to wood or metal. 

4—To admit of easy insertion and withdrawal of cards. 

5—Outside face to be lettered "DEFECT CARDS.” 

6—So designed as to protect contents during inclement weather. 

7—Cover optional. If designed with cover, however, such cover shall 
be self-closi: and not open as result of vibration, wind or in handling 
cars over unloading machines. 


Rute 60 


The committee recommends that last sentence of Section (g) 
of this rule be modified in the next supplement to the current 
Code, as follows: 

Proposed Form—Effective January 1, 1935, triple valves ap- 
plied in repairs to all cars must be equipped with the heavier 
type graduating springs (piece Nos. 18286 or QT 369), regard- 


less of t in valve removed, for which no additional charge is 
permissible. 
Reason: To clarify the intent that light weight graduating 


spring must not be used. 


Rute 64 


The committee recommends that 1 
Code, to read as follows: ARM SE 

Proposed Form—Rule 64. No charge shall be made for the 
application of spring cotters or split keys unless of proper size 
and legs properly spread. 

No charge shall be made for application of separate common 
nuts unless such nuts are fully tightened, and, where applied to 
Journal-box bolts, column bolts or brake-hanger bolts, such com- 
mon nuts must be secured with nut lock or lock nut. 


Reason: To insure proper application of th i 
i ee per app these details, as a 


Rute 70 


The committee recommends that Sections (b) and (d) of thi 
i 1 th 
rule be modified to give the one-wear шына wie the 


same protection as is now accorded to the cast-iron wheel by this 


Em Ко 83 

he committee recommends that first paragraph of this rule be 
modified to prohibit the application of cast-iron wheels without 
any weight cast thereon, to conform with Rule 98. 


Th Rute 88 

е committee recommends that f Я 

р be modified as follows: ourth paragraph of this 
roposed Form.—W rong wheels as outlined in Rule 70 Secti 

(a), Paragraphs (1) to (5) inclusive. Bills to be rendered im 

accordance with Interpretation No. 4 Rule 98. be- rendered. in 


Reason: To provide for all 
substituted. P cases where wrong wheels are 


А fes Rute 101 
ttention has been directed to the fact that certain railr 
continue to order new Type D coupler bodies, contrary ds 1993 
letter ballot action which authorized the manufacturers to scrap 
patterns, core boxes and gages covering Type D coupler bodies 
in view of the adoption of the Type E as À. A. К. Standard. ` 
Effective January 1, 1936, it is recommended that Charge for 
such new Type D coupler bodies, when applied to foreign freight 
cars, shall be restricted to secondhand value. 


"I Rute 108 
е committee recommends that tenth item under Sectio 
of this rule be modified effective August 1, 1935, as follows: P 
р аю ріп, or chain (any ог all), ex- 
where R. - or R. of one or more bolt í is in- 
veleg in the in of same. а i 
eason: arge should be permissible for repairs of thi 
pee when the use of bolts or rivets is involved. Б 
е committee recommends that the following items be elimi- 
nated from Section (b) of this rule and a charge provided for 
nu. Np a поша sufficient to cover the cost thereof: 
uts, nut locks and lock nuts (includi it nut , 
1% in. or smaller. Каа 
Spring cotters or split keys, under all conditions. 
, Reason: Failure to maintain these details is resulting in ac- 
cidents and delaying the movement of cars. 


Кие 112 

The committee recommends that Section ( j) of this rule be 
modified so that auto loading devices will be included among the 
items which the owner may instruct the handling line to return 
when he is requested to furnish the settlement value of a car 
under this rule. 

The committee made slight modifications in Freight-Car Rule 
8 to clarify its intent and in Freight-Car Rules 9 and 14 to 
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conform with changes in other rules. Extension of time limits 
to January 1, 1937, was also recommended in the first para- 
graph of Rule 87 and the first paragraph of Rule 94. 


Passenger-Car Rules 
Rute 3 


The committee recommends that a new last sentence be added 
to note following Paragraph (a) of this rule, to read as follows: 

Proposed Form—Note—lIn event line car is set out enroute 
account mechanical defects and another car substituted, line 
service expense shall be confined to full line mileage proportion 
of expense at originating terminal on original line car only. In 
such case, where a car is cut out for any reason and another 
car not substituted to complete the run to destination, the pro- 
portion of terminal expense of the originating road should be 
confined to the point where car was cut out. 

Reason: To clarify the intent. 


Rute 4 


The committee recommends that a new second paragraph be 
added to this rule and included in the next supplement, to read 
as follows: 

Proposed Form.—Effective January 1, 1937, all steel or steel 
underframe cars must be equipped with cardboards or suitable 
receptacle for the accommodation of defect and joint evidence 
cards. Same should preferably be located on center sill near 
center of car or other suitable location for visual inspection, 
same side of car and adjacent to atr-brake stenciling. Size of 
cardboard, if used, shall not be less than 515 in. by 9 in. 

Reason: To provide for application of defect cards and joint 
evidence cards on passenger cars. 


i Rute 7 


The committee recommends the revision of the second and 
third sentences of Paragraph (1) of Section (h) of this rule 
so that it conforms to the changes made in freight-car Rule 18. 

Reason: To provide limits for application of secondhand D 
and E couplers complete or new coupler bodies of same types, 
as recommended by the Committee on Couplers and Draft Gears. 

The committee recommends that note following Section (j) 
of this rule be modified, to read as follows : 

Proposed Form—Note—When U-12-BC type of U.C. control 
valve is removed, it should be replaced in kind, or, if replaced by 
U-12 or U-12-B valve, proper credit must be allowed car owner 
as outlined in notes following Item 20-C of Passenger Rule 21. 
In the substitution of the U-12-BC valve, for defective U-12 or 
U-12-B valve, car owner is not responsible for the betterment of 
improved cylinder cap having hair strainer, unless the U-12-BC 
valve is standard to car as indicated by stenciling. 

Reason: Charge for betterment in such cases is justified. 


Rute 8 


The committee recommends that Item 4 of Section (a) of 
this rule be modified, and that a new Item 15 be added to this 
section, as follows: 

Proposed Form.—(4) Impact in switching, exceeding damage 
to couplers and attachments, draft-gear stops, buffers and dia- 
phragm face plates or parts thereof. 

Reason: To clarify the intent and conform to Decision No. 
1599. 

Proposed Form.—(15) Center sill, one, or more, damaged, ex- 
cept when caused by emergency application of air brakes from 
engine cab, or due to bursting of atr hose, breakage of coupler 
part, yoke or attachment. In such cases statement must be fur- 
nished showing circumstances under which the damage occurred, 
in order to establish responsibility of car owner for the repairs. 
Principle of Notes Nos. 1 and 2 under Freight Rule 32, applies. 

Reason: Car owner is reasonably entitled to this protection. 

The committee also recommends that item oí "release valves" 
be added to Section (g) of this rule, covering missing material. 

Reason: This item should properly be included with other 
items of missing material. 

The report is signed by W. H. Flynn (chairman), general 
superintendent motive power and rolling stock, N. Y. C.; C. T. 
Ripley (vice-chairman), chief mechanical engineer, A. T. & S. F.; 
T. W. Demarest, general superintendent motive power, Penna.; 
T. Beaghen, Jr., superintendent car maintenance, Mexican Petro- 
leum Corp.; J. J. Hennessey, assistant superintendent car de- 
partment, C. M. St. P. & P.; L. Richardson, mechanical assistant 
to vice-president and general manager, B. & M.; G. E. McCoy, 
assistant general superintendent car equipment, Can. Nat., and 
M. F. Covert, general superintendent equipment, General Amer- 
ican Car Co. 

Action—The report was accepted and recommendations re- 
ferred to letter ballot. 
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EDITORIALS 


The Minor Railway 
Mechanical Associations 


In spite of the fact that at last reports several of the 
minor mechanical associations are going ahead with 
their programs for two-day meetings in September, 
it now appears that the officers of the Association of 
American Railroads and the members of the General 
Committee of its Mechanical Division have turned 
"thumbs down" on these activities. Members can 
attend the meetings if they go on their own time and 
at their own expense! 

If this action is based purely on the economic con- 
ditions which exist at this time it can quite possibly 
be justified, although opinions differ widely in this 
respect. "Those at the head of the Association of 
American Railroads and its Mechanical Division ob- 
viously should be better fitted to passed judgment on 
matters of this kind than those lower down the ladder. 
Aside from economic conditions, however, a strong 
impression seems to prevail that the higher-ups are 
not in sympathy with some of the minor mechanical 
associations and believe that they should not be en- 
couraged. There is naturally plenty of room for 
argument on this point. 


Will They Fight For Existence? 


Let us hope that the members of those associations 
which are concerned will put up a strong fight for their 
continuance. It must not be forgotten that the Amer- 
ican Railway Master Mechanics’ Association and the 
Master Car Builders' Association were started as un- 
official bodies, having no organic tie to the American 
Railway Association; indeed, until they were taken 
over by the latter association the memberships were in- 
dividual, except, of course, when it came to voting on 
letter ballot for standards and recommended practices. 
The good which these associations accomplished in 
direct results, as non-official bodies, is beyond compu- 
tation. If in addition it were possible to estimate the 
value of the inspiration and educational assistance 
which they gave to their individual members, the debt 
which the railways owe these associations would be 
quite beyond comprehension. 

There has been a large turnover in mechanical de- 
partment officers and foremen during the past five 
years. The new supervisors who have been advanced, 
if they are to make the most of themselves, must 
broaden their viewpoints and contacts and increase 
their technical knowledge. Meetings with their fel- 
lows offer an excellent means of so doing. Unfortu- 
nately, however, the national organizations to which 
they would naturally turn have almost ceased to func- 
tion in recent years. There is a real need for their 
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revival and it is difficult to understand why, if it is 
not advisable for them to meet at this time, the general 
officers in turning them down did not offer some en- 
couragement for their continued functioning. 


Railroads Have Been Greatly Benefited 


Those of us who have attended the conventions of 
the minor railway mechanical associations over the 
years can recall hundreds of instances of men who 
have been fired with inspiration and new ideals as 
they have met with their fellows at the annual con- 
ventions and have secured a new and larger vision of 
their duties and responsibilities, together with much 
practical knowledge. Take the case, for instance, of 
a middle-aged shop foreman, who was well satisfied 
with his work, but who was induced to attend a con- 
vention of his fellow craftsmen. He went back to his 
job a new man and the shop over which he presided 
quickly advanced from an average position to one of 
the best conducted in the country, with resulting large 
savings to his particular railroad. Or consider another 
typical case of a young man with some promise, but 
with no strong convictions as to just how he could 
fit himself for advancement. The contacts which he 
made at the first convention he attended and the in- 
spiration he received made possible rapid advancement 
and a large contribution to improved efficiency in the 
mechanical department of his road. 


Pertinent Questions 


Now, at the very time when some of the older men 
are greatly in need of help and inspiration and when 
the railroads are sorely in need of capable young men, 
one large factor in their training may be removed. 
Can the railroads at large afford to make such a sacri- 
fice, even though it may appear to be in the interest 
of immediate economy? Have the higher officers for- 
gotten their earlier experiences and what such associa- 
tions and conventions have meant to them and to those 
with whom they have been associated? 

It may be pertinent to ask a few other questions. 
Why have the American Railway Engineering Asso- 
ciation and the minor organizations in that field, made 
a better record than the Mechanical Division and the 
minor mechanical associations in holding meetings and 
conventions in recent years? Is it because the civil 
engineering group are of more value and importance 
to the railroads than the mechanical group? 

Is it not high time that this whole matter of railway 
associations, and particularly of the minor associations, 
was critically studied and measures taken to conserve 
the values in these organizations? Surely, in these 
days when our techniques and practices are so much 
more complicated and involved than in the past, it is 
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more important than ever that the different groups of 
specialists should be so organized as to make the largest 
possible contribution to the railways, both in the ad- 
vancement of technical knowledge and also in those 
intangibles which are so vital in building up a strong 
morale. 


Signs of Spring 
After a Hard Winter 


On June 26 and 27 the Mechanical Division of the As- 
sociation of American Railroads held its fourteenth an- 
nual meeting, thus resuming the regular course of its 
constitutional activity which has been interrupted since 
the thirteenth annual meeting was held in 1932. In 
view of the long interim during which the affairs of 
the division have been, of necessity, subject to bureau- 
cratic conduct, one might, in anticipation of the event, 
have expected almost anything in the way of attendance 
and interest in the meeting. There might have been 
a large turn-out of members interested in resuming 
some share in shaping the course of action of the di- 
vision by the critical discussion of the reports prior to 
the submission of recommendations to letter ballot. On 
the other hand, the long interval without a meeting 
might have engendered an apathy which would make 
the members reluctant to turn out, especially since 
there has been no let-down in the quality of the com- 
mittee work. 

The attendance of railway men was less than 150, 
but, because of the generally small delegations from 
individual railroads, this represented a large number 
of the important railroads belonging to the association. 
Relatively little interest was shown in the discussion of 
the reports. Several explanations of this situation may 
be offered. One is that the work of the committees 
is so comprehensive that most of the questions or ob- 
jections which might be raised to any part of a report 
on the floor have already been taken into consideration 
by the committee, thereby leaving little room for any- 
thing of value to be brought out by the members not 
on the committee. Another possible explanation is 
that the monotonous verbatim presentation of long 
reports in itself tends to cause a loss of interest in the 
proceedings. Most of these reports are of such a char- 
acter that few members can enter into an intelligent 
discussion of them without first having given them at 
least one careful reading. A verbatim presentation of 
the report during the meeting is no substitute for such 
a reading and, since the reports, with few exceptions, 
are all mailed to the members in advance of the meeting, 
the necessity or, indeed, the advisability of allowing 
the committee a verbatim reading of its report at the 
meeting may be seriously questioned. The reports 
could, without doubt, be brought effectively before the 
members for discussion in not more than half the 
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time now consumed in reading them and, certainly, 
with an increase of the general interest and value of 
the proceedings to the members. The presentation of 
this year's Arbitration Committee report gives an indi- 
cation of what may be accomplished in this direction. 

Since the last joint convention and exhibit at At- 
lantic City in 1930 many developments have taken 
place in railway motive power and rolling stock. New 
materials of construction have been brought to com- 
mercial development and the railways have already be- 
gun to utilize them on an extensive experimental basis. 
While no thought of a formal exhibit in connection 
with the recent meeting of the Mechanical Division 
was entertained, the pressure of new developments was 
such that a very respectable exhibit of new forms of 
freight-car construction was brought together, spon- 
taneously, at Chicago, although not in a single loca- 
tion. These cars, which are described elsewhere in 
this issue, represent the contributions of a number of 
builders using some of the new corrosion-resisting al- 
loys to bring about much needed reductions in tare 
weight. 

Developments during the depression years are by no 
means confined to new materials of car construction. 
What could do more to restore a sane perspective with- 
in the industry than a comprehensive exhibit of the vast 
technical changes and improvements which have been 
taking place since 1930? 


The Extravagance of 
Poor Tools 


Machine work in locomotive repairs is of extreme im- 
portance for upon the accuracy and the quality of the 
machining depend, to a great extent, the service life 
that may be expected from the moving parts of a 
locomotive. Within recent years the mileages of loco- 
motives between shoppings for general repairs have 
been considerably extended to a point where it is not 
uncommon to expect modern power to make from 
120,000 to 150,000 miles between general shoppings. 
In order to accomplish this the demands upon the shop 
for workmanship of higher quality and greater ac- 
curacy have been increasingly greater with each passing 
year. And, strange to say, those who are responsible 
for the determination of shop policies seem to have 
expected the shop forces to turn out this greater loco- 
motive service mileage with machine tools and shop 
equipment that decreases in productive efficiency as 
each year is added to its age. During the past six 
years, particularly, no regular program of replacement 
has been carried out. 

Machine tools of advanced age are, in the majority 
of instances, a distinct liability for the reason that be- 
cause of advancements in the art of building machines, 
the modern designs are capable of producing locomotive 
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parts at a considerable saving. The experience of those 
shops in which some modern tools have been installed 
has demonstrated that the increase in productive ca- 
pacity has made it possible to pay for modern machines 
in relatively short periods. In addition, studies which 
have been made demonstrate conclusively that the an- 
nual repair costs on machines which have been in serv- 
ice from 15 to 25 years are from two to three times as 
great as the repair costs on machines less than ten to 
fifteen years old. Incidental savings as a result of the 
installation of modern machine-tool equipment which 
are not generally taken into consideration are those of 
decreased power costs as a result of reduced machine 
power requirements and reduced machine operating 
hours. All of these are direct savings accomplished 
within the machine itself and do not take into con- 
sideration the important indirect advantages of more 
accurate and higher quality workmanship on locomo- 
tive parts. 

It has been pointed out many times in these columns 
that future economies in railroad operation will prob- 
ably have to be realized as a result of savings effected 
by the installation of more productive facilities, for we 
know that the railroads cannot reasonably expect to 
pay for additions to and replacements of facilities from 
increasing operating revenues brought about by national 
and industrial expansion. It has also been pointed out 
that one of the greatest immediate opportunities for 
effecting economies in railroad operation lies in the 
field of locomotive repair work which, for several years, 
has constituted an expenditure of considerable mag- 
nitude. 

As compared with some other industries which must 
rely upon efficient machine-tool equipment to carry on 
their operations, the railroads have been slow to recog- 
nize the advantages which could be realized by carry- 
ing out a systematic program of repair-shop moderniza- 
tion. Some indication of this fact may be seen in 
recently compiled statistics which show that over a 
period of years the railroads have spent less than four 
per cent of the money expended for additions and bet- 
terments to railroad property upon shops, enginehouses 
and machine tools, which facilities are used for main- 
taining equipment the expenditure for which repre- 
sents over one-fourth of their entire operating ex- 
penses. In the case of those roads which have realized 
the value of modern repair equipment, the evidence 
of this value may be seen in the low unit costs of 
locomotive and car repair work. The chief executive of 
one such road which has profited by the economies of 
modern equipment is credited with the statement that 
"A workman who continues to use poor tools to save 
the price of good ones is guilty of the worst brand of 
extravagance." 

Conservative estimates which have been made in rela- 
tion to railroad machine tools and shop equipment in- 
dicate that the savings which might be effected by the 
replacement of many types of machine tools over fif- 
teen years of age would be sufficient to pay the cost of 
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replacing the entire present inventory of railroad ma- 
chine tools in a period of less than fifteen years. If this 
be true, it is evident that the cost of continuing poor 
tools in service is, indeed, the worst kind of ex- 
travagance. 

The ability of modern shop machinery and equip- 
ment to pay for itself in a reasonable length of time 
has been amply demonstrated. The need for a pro- 
gram of shop-equipment replacements in the railroad 
industry is obvious if for no other reason than that so 
large a part of its present facilities are of advanced 
age and can be continued in service only at a loss. 
Now, within the past few weeks there has entered into 
the picture another factor of importance—the ability 
of the machinery manufacturers to supply the railroad 
demand when it arises. Many factors, some economic, 
some political and some financial, have combined to 
create a sudden demand for machine tools and should 
the railroads hesitate too long in getting into action on 
the matter of the equipment they need they will find 
themselves buying in a seller's market. 

During the past five or six years, when necessity has 
forced the railroads to make drastic retrenchments in 
expenditures for new facilities, the machine-tool indus- 
try has been busy in the development of new designs 
which are far superior in productive capacity, low 
cost of operation and low machine repair costs to any 
machine-tool equipment built from ten to twenty years 
ago. What this industry has done to make available 
modern facilities for repair work involving machine 
operations is going to be placed upon exhibition at 
Cleveland, Ohio, from September 11 to 21 of this 
year, at what is expected to be one of the most elab- 
orate displays of machinery and accessories ever held. 
Mechanical officers and supervisors owe it to themselves 
and to the companies which they represent to take ad- 
vantage of the opportunity afforded by the 1935 Ma- 
chine Tool Show to compare the ability of today's 
machine-tool equipment to perform railroad machining 
operations more efficiently and at a lower cost than the 
tools with which the average railroad shop is now 
equipped. 


NEW BOOKS 


Солт, AND Coat Propucts, A List of Books and Other 
Information Regarding. By F. R. Wadleigh. Paper, 
6 in. by 9 in., 64 pages. Price, $1.00. Copies may be 
obtained from the author, Cecil Apartments, 1026 
Fifteenth street, N. W., Washington, D. C. 
Mr. Wadleigh, a consulting engineer, and formerly 
chief of the Coal Division of the Department of Com- 
merce, was at one time associated with the Bureau of 
Mines, and served as federal fuel administrator during 
1922-23. His list of books concerning coal and its 
use is most complete. It gives the title of the work, 
the name of the author, where published, and the date 
of publication. 
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Built by the American 
Car and Foundry Com- 
pany of Cor-Ten steel. 
Welding was extensively 
used in their fabrication. 
Complete facilities are 
included for comfortable 
travel day and night 


Light-W eight Motor Trains for 
Gulf, Mobile & Northern 


aue Gulf, Mobile & Northern has purchased two 
Diesel-electric trains of streamlined form which 
were designed and built by the American Car and Foun- 
dry Company. U S S Cor-Ten steel is the principal 
material of construction. By the careful use of this 
material and the extensive employment of welding in the 
fabrication of the structure a large reduction in weight 
has been effected. The train, made up of three non- 
articulated car units, weighs 363,540 1b., of which over 
48 per cent is in the power car. With the fourth car 
regularly added for a part of the run, the total weight 
is 458,210 Ib. 

The equipment of each of the two trains consists of 
a power car, 70 ft. 6 in. long inside, which weighs 
175,800 Ib.; a buffet-passenger coach, 74 ft. 4 in. long 
inside, which weighs 94,560 1b., and a sleeper-observa- 
tion car, 74 ft. 11746 in. long inside, which weighs 93,- 
180 Ib. The seventh coach in the order, which, like 
the buffet coach, is 74 ft. 4 in. long, weighs 94,670 Ib. 
The latter car, known as the "swing" coach, differs from 
the buffet coach only in the absence of the buffet in which 
facilities have been provided for complete electric grill 
service. 

The trains, to be operated under the name of “The 
Rebel," indicating their relation to the traditional meth- 
ods of transportation, will operate on the night runs 
between New Orleans, La., and Jackson, Tenn. This 
distance of 488 miles, including a maximum of 39 inter- 
mediate stops, will be made on a schedule of approxi- 
mately 12 hours. The swing coach will be placed in the 
southbound train at Jackson, Miss., for the 186-mile 
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run to New Orleans each morning and will be cut out 
at Jackson on the northbound run each evening. In 
addition to the passenger-train cars replaced the new 
equipment will displace three steam locomotives, two as- 
signed between Jackson, Tenn., and Bogalusa, La., and 
the third, of lighter weight to meet Lake Pontchartrain 
bridge restrictions, between Bogalusa and New Orleans. 
With the installation of these trains the G. M. & N. will 
have completely replaced steam motive power in its 
passenger-train service by internal combustion motor 
cars. 


The Underframe 


Aside from the center sills, the structure of the cars 
is built up on a framework consisting largely of pressed- 
steel members. Both the pressings and the sheets en- 
closing the exterior of the car are of U S S Cor-Ten 
steel. The center sills are 8-in., 11.5-Ib. channels rolled 
of Cor-Ten steel which are spaced 18 in. apart, back to 
back, and joined by a 22-in. by 3 в-іп. top cover plate. 
The side sill is a specially formed channel of 549-in. ma- 
terial with the flanges inward and a vertical leg turned 
up on the inner edge of the top flange and the web shaped 
to conform to the curve of the sheathing. 

A pressed angle stiffener of 955-in. material is riveted 
to the turned-up flange of the side sill. The horizontal 
leg which is placed at the bottom serves as the side floor 
support. 

The bolsters and crossbearers are built up of pressed 
metal pans and cover plates. The bolster pans are of 
31e-in. material and are placed with the 3-in. flanges 
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The Alco type 660-hp. Diesel engine with welded cylinder block and base 


extending outward and joined by a 94g-in. top cover 
plate, 24 in. wide, and a 3-іп. bottom cover plate, 19 
in. wide. The pans are riveted to the cover plates, 
center sills and bolster-center filler castings, and their 
outer ends are framed into the channel side sills. The 
crossbearers are single 542-in. pans with pressed fillers 
between the center sills. Each is provided with a 34,- 
in. top cover plate, 6 in. wide, and a 546-in. bottom 
cover plate, 4 in. wide. 

There are no end vestibules on any of the cars. Each 
passenger-carrying car has a single vestibule which is 
placed between the two-passenger compartments of the 
coaches and between the sleeping and observation com- 
partments of the sleeper-observation car. Where the 
side structure and underframe is cut away for the 
vestibule doors and step well the underframe is re- 
inforced by two crossbearer diaphragms placed 2 ft. 
3% in. apart and covered by a %-in. plate, 30 in. 
wide, which extends completely across the car over 
the center-sill cover plate and is riveted to the center 
sills and diaphragms. Individual bottom cover plates, 
54 in. wide and of 4-іп. material, are riveted to the 
side sills and center sills as well as to the under side of 
each of these diaphragms. A bottom cover plate is 
also applied to the center sills at this location for a 
distance of 8 ft. 9% in. 


Welding Extensively Used in Sides and Roof 


The side structure of the cars is unique not only in 
design, but also in the methods by which it was fabri- 
cated. The side posts consist of channel and angle 
pressings, the angles forming flanges on the open side 
of the channels by which the posts are secured to the 
side sheets. The posts, which, with some exceptions, 
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аге 6-1 И ұ in. wide over the webs, are built up by spot 
welding. Instead of attaching the posts to the under- 
frame and applying the side sheathing to the completed 
frame structure, side-sheet sections, varying somewhat 
in width, the widest of which include three window 
openings, are assembled with the side posts and other 
frame members in jigs and welded. The completed 
sections are then applied to the car underframe and the 
posts are secured to the side sills and each section 
joined to the one previously applied adjacent to it. 
A typical side section ready for application on the car 
is shown in one of the illustrations. It includes the 
955-in. sheet, two side posts, a belt-rail stiffener of 
formed Z-section and a top window stiffener of special 
Z-section with a channel recess formed in the long lower 
leg which extends down to the top of the window open- 
ing. These horizontal members, as well as the posts, 
are secured to the sheets by spot welding and the 
exteriors of the sheets are thus completely free from 
rivet heads. The horizontal members are also welded 
to the posts. 

To each vertical edge of a side-sheet section is spot 
welded a 1%-in. by 2-in. by %-in. angle; that at one 
edge extends about L4 in. beyond the edge of the sheet 
and that at the other edge is set back so that about 1 
in. of plate extends beyond the face of the angle. Each 
side-sheet joint is located in the center of a side post. 
The angle member of the side post is spot welded to 
the sheet in the jig, but the channel section of the post 
is omitted until the sheets have been joined, first by 
riveting together the adjacent angle flanges and then 
by arc-welding the adjoining edges of the sheets on 
the outside. The channel portion of the post is then 
ие in place between the two flange angles. 
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The observation-lounge room 


After the sides have been completely assembled on 
the car a belt rail of 3⁄4 6-in. plate, 3 in. wide, is placed 
in recesses provided in the backs of the posts and spot 
welded to the posts as well as to the inner flange of 
the Z-section belt-rail stiffener. 

In the power car, where there are few window open- 
ings, the sheet sections are assembled in a single piece, 
extending continuously from the side plate to the bottom 
of the skirting below the underframe. In the passenger- 
carrying cars, where the windows are closely and regu- 
larly spaced, each sheet section is made up of top and 
bottom pieces joined by arc welding between the 
windows. 

'The bottom of the skirting is stiffened with a light 
angle spot welded in place and rigidity is further secured 
by gusset stiffeners which extend from the bottom of 
the sheet up to the side sill. In the power car, where 
required, the sheet panels are stiffened by light, shallow 
flanged channels running longitudinally, which are spot 
welded to the sheets. 

The inward curve of the skirting begins above the 
side sill and the outside contour of the side posts are 
shaped accordingly. Similarly, the curve of the roof 
begins in the side of the car immediately above the 
tops of the windows. The side plate is a Z-pressing 
of %¢-in. plate with the web placed horizontally and 
the lower and upper flanges conforming to the curve 
of the exterior and interior surfaces, respectively. Like 
the side sills, the plates are formed in several pieces 
which are joined by suitable splice members, riveted 
and welded in place. 

The outside flanges of the posts are riveted directly 
to the lower flange of the side plate. The gusset plates 
extending up from the inside of the posts are also riveted 
to the inside flange of the plate and extend beyond the 
plate to be riveted directly to the carlines. 

The carlines are channel pressings with the web 
vertical. The roof sheets are spot welded to the carlines 
and side plates and.at the lower edge are welded to the 
side sheets to form an unbroken exterior surface from 
the bottom of the skirting on one side of the car over 
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the top and down to the same point on the opposite side 

An exception to the methods of construction generally 
employed on the cars was made at the rear ends of the 
sleeper-observation cars. In order to provide smooth 
conformity to the long curves by which the sides of the 
car are carried around the rear end, the posts were at 
tached to the underframe іп the usual manner and f 
outside sheet, first hammered to shape on a wood 
form, was welded on the frame members. After be 
thus tied into the car structure the rear door and 
window openings were then cut from the sheet. 
result is a smoothly curving surface free from 

The end construction consists of special corner pos 
built up of %g-in. channel pressings and stiffened | 
several lighter formed sections, and 8-in., 17-lb. H-se 
tions at the diaphragm posts. The bottoms of these ро 
are securely anchored to the buffer castings and bo 
end sills, which are pressed pans, attached to the buffé 
casting, and flat cover plates, forming a complete # 
across the car. The tops of the posts are secured toj 
V$-in. horizontal anti-telescoping plate 15 in. wide wit 
a 2/6-іп. flange which is riveted to the posts. 
telescoping plate is stiffened by a 2-in. by 2-in. by 94 
in. angle which is riveted to its inner edge. A ca 
tinuation of the rear end sheet is used to form tl 
door frame. 

The passenger-carrying cars have Keystone floc 
which are supported on light Z-section longitudir 
stringers which rest upon the transverse 5-in. channé 
pressed from L$-in. material. The transverse recess 
in the steel floor are filled with cork and then coveré 
with a 13$-in. Armstrong cork floor, cemented on. 
surface of %-in. Masonite is then cemented over 
cork. The vestibules and steps are surfaced with Sup 
Diamond floor plates. 

The ceilings and sides of the cars are insulated with 
light-weight Salamander, 2 in. of which is applied 
against the roof sheets, held by wires passing through 
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Typical section of one of the coaches 


the carlines, and 2 in. against the outside sheets, 
secured by cement and spot-welded nails. Cemented to 
the head lining is a l-in. layer of the same material 
and to the inside finish а %4-in. layer. The same ma- 
terial is also applied in the side posts and the vestibule 
bulkheads. 

The head lining, frieze and pier panels are of 14-gage 
aluminum alloy sheets. The wainscoting is 946-in. 
Presdwood. 

Between the purlines on either side of the car is 
secured a И в-іп. steel plate which forms the top of the 
center air-distribution duct. To these are attached 
formed steel members which complete the air duct and 
are shaped so that the outer edges form the shields for 
the source of the indirect lighting of the car. 


The Vestibules 


The single entrance vestibule in each car is closed 
with side and trap doors of an unusual design. When 
closed, the bottom of the side doors extend down to the 
bottom of the skirting, thus producing the effect of an 
unbroken side surface. In order that they may swing 
back alongside the vestibule bulkhead when open, a sec- 
tion at the bottom of each door is hinged and is folded 
up inside the door before it opens. This permits the 
door to swing back into the step well above the second 
step. 

The trap door, instead of opening from the side, is 
hinged directly to the inside of the side door and opens 
from the center. Links which connect the hinged sec- 
tion at the bottom of the side door with the under side 
of the trap door automatically fold up the former when 
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the latter is lifted preparatory to opening the side door. 

In each coach the bulkheads on one side of the vesti- 
bule have been set back about 11 in. from the trap door 
opening and lockers for lighting, air-conditioning and 
temperature control apparatus have been installed in the 
vestibule space thus provided. These are accessible from 
the vestibule when the side and trap doors are closed. 
Corner space in the corridor of the sleeping car has been 
utilized for control lockers in the sleeper-observation car. 


The Diaphragm Construction 


The diaphragms, developed by the car builder, which 
provide unbroken surfaces between the ends of adjoin- 
ing cars, are supported at the bottom by the usual side 
buffer stems and at the top are alined by a pantagraph. 
The contact pressure between diaphragms is maintained 
by buffer springs at the bottom and by a semi-elliptic 
spring at the center of the top. 

The outside contour of the outer face plate cor- 
responds to the contour of the sides and roof. The space 
between this plate and the side and roof sheets is closed 
by a smooth canvas-backed rubber diaphragm, the back 
edge of which is kept to contour by attachment to an 
aluminum tube of stiff oval cross-section, alined and 
guided by two side stems at the bottom and one stem 
at the top. Tension is maintained on the diaphragm by 
cables attached to the aluminum tube which pass over 
sheaves to long coil springs which are disposed parallel 
to the end of the car. The side and roof sheets of the 
car extend 7 in. beyond the end sheet, thus concealing 
the back edge of the diaphragm and its supporting 
mechanism. The inner diaphragm enclosing the passage 
between cars is of the conventional folded type. 


The Power-Car Structure 


The construction of the power-car body is similar in 
general characteristics to that of the passenger-carrying 
cars. There are, however, a number of variations in- 


cidental to the special requirements of the power plant 
and motor truck. The channel-section center sills of the 
type already described are terminated at the cast-steel 
engine bed, into which they are securely tied. This cast- 
ing also includes a portion of the bolster which is com- 
pleted by supplementary arm castings and heavy top 
The engine-bed casting ter- 


and bottom cover plates. 


The sleeping-car underframe 


309 


generator and contains the exhaust muffler which i; 
enclosed in a roof-ventilated housing. Two hinge 
hatches in the monitor top provide for access to t 
top of the engine. There are also two hinged hatche: 
in the roof at the right side of the monitor. The engir: 
room floor, which is considerably higher than the floor 
in the rest of the car, is of %g-in. Super-Diamond plate. 

The floor in the mail compartment is laid on 18-gage 
galvanized steel formed in pans and riveted to forme: 
Z-section floor stringers. These pans are filled with 3 
in. Salamander. A 1-in. yellow pine floor is laid cros- 
wise over the floor stringers. The finished floor is of 
34-in. tongue-and-groove yellow pine laid longitudinally 
over the lower course with building paper between. 

The baggage car is floored with 134-in. shiplap ye- 
low pine laid crosswise on longitudinal stringers, except 
at the rear end over the raised portion of the sills wher 
it is %-in. Super-Diamond steel plate supported directly 
over the sills and on Z-section intermediate stringers. 
The ceiling of the baggage car is finished with 14. 
steel sheet screwed to the carlines. The sides are fin- 
ished with corrugated steel. 

The windows in the passenger-carrying cars are fitted 
with double pressed-aluminum fixed sash, the inner of 

The structure of the observation compartment which is removable to provide for cleaning, glazed with 

: ; Pittsburgh plate glass. The outer sash has a 3л g-in. pane 
minates about 3 ft. back of the front buffer casting to and the inner a %4-in. pane, the latter of shatter-procí 
which it is attached by two formed Z-section sills of glass. The single sash of the toilet rooms are fitted with 
%-іп. plate in line with the center sills. These front Pressed Prism shatter-proof panes. 
sills, the buffer casting and the engine bed are tied into The windows in the power car are all closed with 
a stiff horizontal platform conforming to the curved ends single sash which are fitted with 14-in. panes of shatter- 
of the car which consists of two }4-1п. horizontal plates proof glass. The window at the side of the operator's 
spaced 5 in. apart and securely tied together by structural station at the front end of the car and that in the cor- 
shapes placed between them. responding position on the opposite side are fitted with 

To provide clearance for the motor truck at the rear strap-operated drop sash. Air-operated window wipers 
end of the car the channels which form the main por- are provided on the center and right front cab windows. 
tion of the center sills terminate forward of the rear The sliding doors in the mail and baggage compartment: 
bolster, to be replaced by a raised section built-up of Z- аге provided with flush-closing guides. 
bars and cover plates which is securely attached to the 5 КУГУ 
top of the main center sills by deep angle adapter press- The Engine and Power Transmission 
ings. These pressings are lapped back over the tops of The power plant consists of a 660-hp. Alco type 
the main center sills to transfer the bending load, and McIntosh & Seymour Diesel engine, having six cylinders 
the top cover plate of the main center sill is continued епЫоск, directly connected to a Westinghouse generator 
forward as the bottom cover plate of the raised rear set, The engine operates on the four-cycle principle and 
section of the center sill. : | has a normal sea-level rating of 660 hp. at 740 грт. 

The front end structure consists of specially formed 
Z-section posts, the two at the front in line with the sills 
being 8 in. deep with 3-in. flanges. The rear flanges 
of these posts are straightened out where they pass 
through the 12-in. floor plate, are securely riveted to the 
buffer casting and are welded to the floor plate. A 
heavy anti-crash band of 3-in. plate, 16-in. wide, is 
wrapped around the front of the end frame at the junc- 
tion of the end posts and buffer casting, the ends slop- 
ing down on either side and terminating at the junction 
with the front ends of the side sills. 

The side and end plate at the front of the power car 
is of rolled angle section. The front hood and roof over 
the engine room is detachable and is secured to the body 
structure by bolting to the horizontal flange of this 
angle. To add stiffness at the top of the end structure 
the base of the hood assembly has a horizontal Lj-in. 
plate, 36 in. deep, suitably stiffened by angles. 

The roof over the engine room is provided with a 
center monitor 4 in. high, which is carried downward 
over the hood and front end of the car to the window-sill 
level. This roof is removable in two sections. The 
rear section contains the oil and water radiators, which 
are removable with it, and the exhaust stack outlet. This 
portion of the roof contains the louvres for the radiator 


air supply. | | 
The forward removable section covers the engine and Underframe at the front end of the power car 
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and an idling speed of 350 r.p.m. The cylinders are 
12% in. bore by 13 in. stroke. 

The cylinder block is in one piece made up entirely 
of welded rolled-steel sections. The cylinder base is also 
of one piece made of the same welded construction. The 
welding was done at the Dunkirk Works of the Ameri- 
can Locomotive Company. An engine of this welded 
construction has been in locomotive service for more 
than two years and has given satisfactory service. The 
engine, including circulating pumps, weighs 24,500 1b., 
or 37.1 Ib. per hp., a reduction of more than 20 lb. per 
hp. from the weight of the engines built for switching 
locomotive service with cast cylinder block and base. 

Close-grained cast-iron cylinder liners are fitted in the 
cylinder block and, like the bearings, may be renewed 
periodically after an anticipated service of 5 to 10 years. 
The cylinder heads are separate castings of semi-steel, 
one for each cylinder and each head contains two intake 
and two exhaust valves, as well as the fuel-injection 
nozzle, all arranged symmetrically. The valve operating 
gear is entirely enclosed and pressure lubricated. 

A heavy crank shaft is mounted in seven 9:6-іп. by 
515-in. main bearings in the engine base. The aluminum 
pistons are of the trunk type with cast-iron rings and the 
connecting rods, steel forgings. The engine base is ex- 
tended to provide a base to which the generator frame is 
bolted. Access to the running parts in the base is pro- 
vided by large detachable covers on both sides of the 
engine. Fuel is pumped from the 600-gal. fuel-oil reser- 
voir by a small motor-driven pump to the injection-pump 
unit mounted on the side of the engine. This injection 
pump unit contains six individual pumps, one for each 
cylinder. 

A lubricating-oil reservoir is located in the engine 
base below the fleor and all bearings and moving parts 
are lubricated under pressure by a power-driven oil 
pump located in the bottom of the base on the front end 
of the engine. 

The Diesel engine drives three Westinghouse electrical 
generators. The generator assembly, which consists 
of the main generator, the auxiliary generator and the 
control generator, weighs 10,520 lb. The main generator, 
which is rated 450 kw. at 740 r.p.m., provides power for 
propelling the car and is also used for starting the 
engine. The auxiliary generator, the stator of which is 
overhung at the rear of the main generator, is rated at 


Side sections ready for 
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Installing the side sheets on the car 


60 kw. and develops power at 130 volts d.c. for the air 
compressor, radiator fans, air conditioning, generator 
excitation, lighting, cooking and battery charging 
throughout the train. The output of the control genera- 
tor is used for operating the engine loading-control 
apparatus. A fan is mounted on the Diesel-engine fly- 
wheel which forces ventilating air through the generator 
assembly. 

The auxiliary generator is compound-wound and is 
separately excited from the storage battery. The voltage 
output of this machine is held at 130 volts, under the 
varying auxiliary load conditions, by a vibrating-type 
voltage regulator, over a range of speeds from 350 to 
740 r.p.m. The auxiliary power is distributed through- 
out the train by bus lines run in conduit under the car 
floors. The O-B Tight-Lock couplers have electrical 
contacts for these bus lines and also for control and 
signal circuits. 

Two Westinghouse 275-hp. traction motors are used 
to propel the train. They are of the self-ventilated 
series type and weigh 6,400 Ib. each. They are mounted 


installation on the cars 
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Looking forward in the engine room 


on the rear truck of the power car. The motors are 
suspended between the axle and the truck transom, one 
motor being used to drive each axle; the gear ratio is 
22 to 54. The armature is carried on roller bearings 
and the axle bearings are of the sleeve type. They are 
connected to the generator either at series or parallel, 
at the will of the operator, by a small selector controller 
combined with the engine-starting controller. The 
motor is shunted at high train speeds by the same 
controller. 

The engine-loading system used is the Westinghouse 
torque control, which is designed to absorb the full out- 
put of the engine over a wide range of train speeds. Any 
one of six engine-operating speeds may be selected by 
the master controller and maintained by the engine- 
governor operator. At each of these speeds, the circuit 
of the loading relay is automatically adjusted to control 
the main generator excitation so as to absorb all the 
engine horsepower available at this speed. 

The oil and water cooling radiators for the engine are 
ventilated by two 40-in. propellor fans, each driven by 
a Westinghouse 10-hp. 130-volt vertical motor. These 
motors are mounted above the generator assembly, and 
each fan is mounted directly on the upper end of the 
motor shaft. 'The air compressor for the brake supply 
is driven by a 35-hp. series motor. 


The Trucks 


The trucks are of the conventional equalizer type with 
cast-steel side frames and bolsters. The side-frame cast- 
ings for the power car are of Lebanon Circle L2 alloy 
steel, heat treated. Those for the passenger-carrying 
cars are similar in design, but because of the lighter 
loads are carbon-steel castings. 

The complete truck frames are built-up with separate 
transoms and end sills. Except in the case of the motor 
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truck the transoms are built up of plates and angle: 
riveted to horizontal arms cast integral with the side 
frames. The end frames аге 6-іп., 12-Ib. ship channels. 

The motor-truck transoms are alloy-steel castings 
similar to the side frames and are designed to include the 
spring nose suspension for the traction motors. 

Both trucks under the power car are fitted with 36-in. 
rolled steel wheels mounted оп 6-in. by ll-in. axles. 
fitted with Timken roller bearings, and have a wheel 
base of 8 ft. The motor truck, which weighs, complete 
including the motors, 30,400 lb., is mounted under the 
rear end of the car, while the idling truck, which weighs 
16,300 1b., is mounted under the engine at the front end 
of the car, thus improving the equalization of the load 
at the rail under the two ends of this car. 

The trucks under the passenger-carrying cars have a 
wheel base of 7 ft. and are carried on 4%4-in. by 8-in. 
axles having Timken roller-bearing journal boxes and 
33-in. rolled-steel wheels. Each weighs 12.000 Ib. 
Oilite discs are applied on the center plates of all trucks 
and Miner safety bolster locking center pins are used 
throughout. The trucks under the passenger-carrying 
cars are liberally supplied with insulation against the 
transmission of noise to the car interiors. Felt pads are 
applied under and around the sides of the center plates, 
under the side bearings and under the bolster end and 
side wearing plates. Molded rubber discs are placed 
at the top and bottom of the equalizer springs and felt 
pads are placed between the equalizer seats and the 
journal boxes. In the power-car trucks the only sound 
insulation are felt inserts placed between the ends of the 
equalizers and the journal boxes. All of the trucks are 
equipped with Simplex unit-cylinder clasp brakes. 


Air Brakes 


The trains are equipped with the New York Air 
Brake Company type HSC brake with Decelakron con- 
trol of the braking ratio during emergency applications. 
This is an electro-pneumatic brake for use in high-speed 
service and is adaptable to multi-unit trains of any length. 
The brake valve is self lapping. It includes the “‘dead- 
man” safety feature and an interlocking relay auto- 
matically opens the traction-motor switches and idles the 
engine when an emergency brake application is made. 
Automatic sanding control is also provided in emergency. 
There are two brake pipes, one for straight air and one 
for automatic operation. Control of the brakes inter- 
changeably with standard steam equipment is thus pro- 
vided for. 

The braking ratios specified are 169 per cent for the 
front truck of the power car, 197 per cent for the motor 
truck, 200 per cent for the trucks under all of the 
coaches, and 185 per cent for the front and 165 per cent 
for the rear trucks of the sleeper-observation car. All 
of the cars are equipped with Universal ratchet hand 
brakes with drop handles operating through the Pea- 
cock gear train. These brakes operate only on a single 
truck of each car. 


Air Conditioning System 


The passenger-carrying cars are supplied with the 
A. C. F. system of air conditioning. This includes a 
motor-driven York six-ton Freon compressor, driven by 
a Century dual motor, and an A. C. F. fan-cooled con- 
denser unit, both units being mounted under the car. 
The compressor motor consists of a 7%4-hp. 115-volt d.c. 
motor and a 10-hp. three-phase 220-volt a.c. motor. 
Normally the compressor is driven by the d.c. unit. At 
terminals, however, 220-volt power may be used to oper- 
ate the 10-hp. motor. The d.c. motor then acts as a 
generator and provides power for charging the batteries. 
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Separate evaporator units are installed for each com- 
partment in each car. In each of the coaches that which 
serves the compartments for white passengers is installed 
above the saloon passageway ceiling, while the one which 
serves the colored passenger compartment is placed 
above the vestibule ceiling. Each contains a double 
blower driven by a Century 14-һр. motor mounted be- 
tween the evaporator and the beginning of the ceiling 
duct, with which the blower housings are directly con- 
nected. The fresh air is admitted through louvres near 
the bottom of the vestibule side doors and passes to the 
two evaporator units through grilles in the vestibule 
ceiling. Above those for the white passenger com- 
partments are placed 2-in. metallic-wool filters. 

The recirculated air in the white passenger compart- 
ment is admitted to the unit through a grille in the saloon 
passageway ceiling, while that from the colored passenger 
compartment passes through a grille in the vestibule 
bulkhead. The recirculating grille in the white pas- 
senger compartment carries a 1-in. filter of metallic wool. 

In the air-conditioning equipment of the observation- 
sleeping car are a number of unique developments. The 
evaporator unit for the sleeping compartment is mounted 
at the end of the car over the passageway ceiling. The 
cooled or heated air from the unit is delivered to the 
sleeping compartment through the central ceiling duct 
and through grilles in the ceilings of the stateroom and 
the two dressing rooms. To insure thorough ventilation 
of the lower berths at night this portion of the car is 
equipped with two return air ducts placed one along 
each side of the fresh-air duct above the ceiling. These 
ducts, in each of which propeller-type fans driven by 
%-һр. Arovent motors are mounted over the ceiling of 
the ladies' dressing room, are connected by branch ducts 
passing down through the permanent bulkheads between 
the berth sections, each of which opens into a section 
through a grille which is behind the headrest cushion 
when the berths are not made up. Another duct in 
each bulkhead leads from the bottom of the bulkhead 
just above the floor to a grille opening on the opposite 
side of the bulkhead from that connected with the suc- 
tion duct. Thus, at night when the berths are made up, 
air is steadily exhausted from each berth through the 
return-air ducts and fresh air supplied from near the 
floor through a grille at the opposite end of the section. 

'The return-air ducts are provided with slotted open- 
ings along the sides similar to those in the fresh-air ducts 
which tend to provide similar positive ventilation for 


the upper berths. Manually controlled dampers in the 
return-air ducts permit all return air to be wasted 
through grilles in the end of the car or to be recirculated 
through the evaporator units, or a part to be recirculated 
and a part wasted. Fresh air for the sleeping compart- 
ment is taken from underneath the car through a duct 
which occupies a corner in the ladies’ dressing room. A 
recirculating grille in the passageway ceiling under the 
evaporator unit draws air from the corridor by the state- 
room and ladies’ dressing room. 

Garland suction type ventilators are provided in the 
ceilings of the toilet rooms. Louvres in the doors to 
these rooms provide for a direct exhaust of smoke- 
laden air from the dressing rooms, thus keeping it from 
recirculating into the body of the car. 

The evaporator unit for the observation compartment 
is mounted over the vestibule ceiling and receives its 
fresh air through a filter-protected grille in the ceiling. 
The fresh air is admitted and distributed in the observa- 
tion compartment through a Hart & Cooley grille in 
the bulkhead at the rear of the luggage-rack passageway 
The recirculated air returns to the evaporator unit 
жакы filter-protected grilles at the top of the luggage- 
racks. 

Unusual care has been devoted to providing ready ac- 
cessibility to the evaporator units and accessory equip- 
ment mounted over the ceilings. This is done through 
the hinged grilles and through hinged panels in the ceil- 
ings, above which the motors and blowers are mounted 
on hinged plates which permit them to be dropped down 
through the ceiling openings where they can be readily 
worked upon without detachment and removal. 


Car Heating 


The cars are heated by the Vapor system with steam 
supplied from a Peter Smith automatically oil-fired 
boiler with a capacity of 500 Ib. per hour. No attempt 
has been made on these cars to provide for reclamation 
of the condensate and two 300-gal. water tanks in the 
MR end of the baggage car provide feedwater for the 

oiler. 

Each car is equipped with a new Vapor constant-pres- 
sure regulator. This includes a pressure reducing func- 
tion, in addition to the usual regulator, which reduces 
train-line pressure to a maximum of 30 Ib. per sq. in. 
at the regulator. The latter is thus never called upon 
to handle a greater pressure differential than 30 Ib. per 
sq. in. 


The power truck 
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Heat is supplied to the passenger coaches from two 
sources—the fin heating coil in the air-conditioning unit 
and the fin-pipe radiators at the base of the side walls. 
The heat is controlled automatically through magnet 
valves which are electrically actuated through thermo- 
stats. The floor radiator consists of a single 1:4-іп. fin 
pipe with a 114-in. standard return pipe along each side 
of each compartment. These pipes are enclosed in a 
rectangular duct which also serves as a support for the 
ends of the seats and through openings in the side of 
which the heat is admitted to the car body by air cir- 
culation. 

Lighting 

A combination of direct and indirect lighting is used 
in the coaches. There is an indirect lighting duct on 
either side of the air-distribution duct containing 10-watt 
lamps spaced about 12 in. apart. This lighting is sup- 
plemented by Spotray lighting fixtures in each pier panel, 
immediately above the curtain-box molding and between 
the baggage racks. These units are mounted at an angle 
to project a cone of light downward and outward on 
the reading plane in each seat. Each unit contains 
a 25-watt lamp and is controlled by an individual toggle 
switch. The lighting units in the men's and women’s 
rooms are recessed into the ceilings, and the lighted sur- 


Air-conditioning fans and motor dropped for servicing 


face is a flat plane of diffusing glass flush with the 
ceiling. 

The observation-lounge is lighted by a special oval 
semi-indirect lighting fixture, in the center of the ceil- 
ing, which contains seven 50-watt lamps. Additional 
illumination is supplied by six pier-panel fixtures, each 
containing two 25-watt lamps, and by two table lamps, 
each of which is fitted with two 25-watt lamps. 

The lighting for the sleeping compartment is furnished 
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by three center ceiling fixtures, each containing five 15- 
watt lamps, and by individual 15-watt Spotray berth 
fixtures. 

Two Pyle-National headlights are used. One is a 
150-watt vertical-beam headlight and the other a 250- 
watt horizontal-beam headlight. The 50-watt classifica- 


The full-width diaphragm and the O. B. Tight-Lock 
` coupler with its connectors 


tion lamps are located immediately above the windows 
in the front end of the power car and arranged to indi- 
cate green or white. There is a Golden Glow back-up 
light at the rear end of the observation car. It is con- 
trolled from a back-up locker in the form of a small 
table at the rear of the observation lounge. This locker 
also contains a back-up valve and a conductor's signal 
button. 

Exide Ironclad storage batteries are installed in the 
power cars, in the sleeping-observation cars and in the 
swing coach. The power-car battery is a type MVAHT, 
with 54 cells, and has a rated capacity of 262.5 amp. hr. 
It is used for lighting the power car and the buffet- 
coach when the engine is not running, and also for 
engine starting and power control. The batteries for the 
other two cars are each 54-cell type KXK-9 of 75 amp. 
hr. capacity. All batteries are connected in multiple 
when the train is made up and are charged from the 
auxiliary generator. Connections are such that the air- 
conditioning compressor motors cannot be operated un- 
less the auxiliary generator is in operation. 


Couplers and Other Equipment 


The cars of these trains are equipped with O-B Tight- 
Lock couplers with A. A. R. standard contours, which 
permit coupling with A. А. К. standard couplers. The 
coupler stems are arranged to house Edgewater ring- 
spring draft gears, which operate in an oil bath. The 
couplers are attached to the underframe through a ball- 
joint mounting which provides for the universal move- 
ment made necessary by the lack of movement between 
adjoining couplers due to the Tight-Lock feature. 

Each coupler carries a connector head which contains 
two side ports for the steam train line and a single 
central port each for the automatic and the straight-air 
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brake pipes. The steam and air ports are both protected 
by automatic check valves. Flexible pipe connections 
with Vapor ball joints are provided for the connector 
steam ports. The air connections are armored hose. 

Below the pipe connections are arranged electrical 
connector contacts for the auxiliary power and lighting 
train lines, as well as for the buzzer cab-signal and air- 
brake-operating circuits. Back of the couplers is a 
switch-box for controlling the electric brake circuits 
leading to the connector head. The switch, which is 
opened before cars are uncoupled, is controlled by a 
shaft which extends across the car with handles on either 
end which are readily accessible from the sides of the 
car. The movement of either of these handles also oper- 
ates stop cocks in both brake pipes. 

Arrangements are made for the mounting of portable 
couplers at the front of the power car and the rear end 
of the observation-sleeper. Cut-out cocks and connec- 
tions for air-brake hose are also provided at both of 
these locations. 

The power car is equipped with Graham-White sand- 
ers delivering to the front wheels of both power-car 


The heating-boiler installation 


trucks. A Pneuphonic horn and a locomotive type bell, 
with King type pneumatic ringer, are mounted below 
the engine-room- floor directly behind the pilot. The 
trains are equipped with G. R. S. intermittent type 
automatic train control. 

The trains are striking in exterior appearance, partly 
because of the smooth, unbroken lines of the car struc- 
tures and partly because of the use of color. A broad 
band of Chinese red extends from 3 in. below to 2 in. 
above the windows and is unbroken from the front to 
the rear end of the train. The roofs and the remainder 
of the sides are of aluminum color, except for a band 
of gray 11 in. wide covering the inwardly curved skirt- 
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ing at the bottom. The lettering is in red outlined in 
black and narrow stripes of black are used to separate 
the body colors where they join, as well as to outline 
the top of the letterboard space. The name of the train 
appears in aluminum outlined in black on the broad red 
band at the sides of the power car. The sides and roof 
of the monitor are in red and an emblem of convention- 
alized wings on the front below the windows is also in 
red with black lines and across it are the initials of the 
road in polished chromium. The exterior finish is done 
in Duco lacquer. 

The interior finish, for which Dulux was used, con- 
sists of ivory ceilings. The coaches have two shades of 
wall finish. The darker shade is used below the window 
sills and is repeated in the polished-aluminum curtain-box 
molding above the windows and in the trim between the 
ceiling and side-wall color above the individual luggage 
racks. In the buffet coach the wall colors are two tones 
of pastel green, with Massachusetts Mohair henna plush 
upholstery in the white passenger compartment and red 
embossed antique leather in the colored passenger com- 
partment. The sides and walls of the swing coach are 
in cream and mocha, with green Shelton-Looms plush 
upholstery in both passenger compartments. In the 
sleeper-observation car the wall colors in the sections are 

pastel gray and gray-green, with purple-gray (slate) 
mno Chase plush upholstery in a broken-stripe pattern 
and a carpet of egg-plant and gray in a figured basket- 
weave pattern. The stateroom walls are in ivory and 
mocha with tan upholstery on the transverse sofa, blue 
on the lone seat which faces the main sofa, and a plain 
rose taupe carpet. The observation room has chairs of 
three types which are finished in three contrasting selec- 
tions of upholstery. The walls are of sand and mocha 
and the carpet has a tan ground with a broken-stripe 
figure in black. 


"a 700, 000 POUND ——- 
STEAM- LOCOMOTIVE WAS PUSHED ON A LEVEL. 
TRACK BY THREE GIRLS / seat tLe. wasn. 1931 


Further explanation furnished by the editor upon request 
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Rustless Iron Corporation 
Light-Weight Hopper Car 


LTHOUGH the ultimate life of a hopper car is 
generally regarded as being limited by the life 
of its underframe, corrosion in cars used for the trans- 
portation of coal, particularly of high sulphur con- 
tent, has so destructive an effect on such car parts as 
slope sheets, hoppers, crossbearers, center ridges and the 
lower side sheets that periodical renewals are neces- 
sary, with consequent excessive maintenance costs. A hop- 
per car, embodying several unique features, and aimed 
at the elimination of excessive maintenance charges, 
has been designed by The Unitcast Company, Toledo, 
Ohio, for the Rustless Iron Corporation of America, 
Baltimore, Md. One of these cars has recently been 
built at the plant of the Ralston Steel Car Company, 
Columbus, Ohio, and was placed on exhibition at Chi- 
cago during the annual meeting of the A. A. R. Me- 
chanical Division, June 26 and 27, 1935. 
The purpose in building the twin hopper car de- 
scribed in this article was to demonstrate the economic 
justification for the use of high-strength rustless steel 


The under side of the car showing the arrangement 
of the hoppers and doors 
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High-tensile alloy sheets com- 
bined with light-section steel 
castings make possible a car 
having 135,900 lb. revenue- 
load capacity with a light weight 
of 33,100 Ib. 


in lighter than conventional gages in the construction of 
hopper-car bodies which are subjected to severe corrosive 
influences. The design aimed at a high ratio of reve- 
nue load to total weight without sacrifice of any of the 
structural strength of the conventional car. The car 
which has been constructed has a total light weight of 
33,100 Ib. and a maximum revenue load of 135,900 Ib., 
providing a revenue load to total weight percentage of 
4 


New Structural Rustless Steel 


The car body, including essential members such as 
side and slope sheets, hopper sheets, end sheets, and 
bottom and top angles, is fabricated of RR-11, a new 
structural rustless steel developed by the Rustless Iron 
Corporation of America, in co-operation with the Amer- 
ican Rolling Mill Company, which produced the sheets 
and plates. This is a very low carbon stainless steel, 
containing about eleven per cent of chromium. It is 
made by patented processes involving the direct reduc- 
tion of chrome ore, and its improved fabricating quali- 
ties are attributed to these special processes, as well as 
to its composition. The material may be used in either 
riveted or welded construction, and has a tensile strength 
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The Unitcast assembly—center sill, cross members and hopper door frames—mounted on the trucks 


of from 80,000 to 120,000 Ib. per sq. in., varying to meet 


requirements. Typical physical properties are as fol- 
lows: 
Ultimate tensile strength............0sceeee АБ 68443 90,000 Ib. per sq. in. 
Yield", Pause д оа сан Erro drea las СТЕР 65,000 lb. per sq. in. 
Elongation in 2.in....01.. er er erem rtos 15 to 25 per cent 

(dependent on gage) 
Нагапевй огоод piat Fake Ke etos ive (s eaa 185 Brinell 

..90 ft.Ib. 


The cast structural assembly consists of a solid cast- 
steel center sill with integral center plates to which are 
attached, by means of riveted joints, the body bolsters, 
crossbearers, crossbearer arms and hopper frames—all 
unit castings. The weight of this assembly is 6,850 Ib. 
The cast-steel hopper frames act as additional crossties, 
increasing {һе rigidity of the underframe, and carry 
door-hinge lugs which prevent the doors from getting 
out of line once they are fitted up in the proper loca- 
tions. The cast-steel door frames are designed to insure 
against loss of lading through the doors by reason of 
the fact that the weaving of the car is said not to change 
the door fits. The hopper openings are 24 in. by 38 in. 
The cast steel members of the car framework were fur- 
nished by the Unitcast Company and the Unitcast center 
sill was cast by the General Steel Castings Corporation. 


The Underframe 


The backbone of this car consists of a Unitcast cen- 
ter sill, a single steel casting extending the full length 
of the car, which weighs 4,360 1b., is 12 in. wide by 14 
in. deep at the center, and has a cross-sectional area of 
26.75 sq. in. The ratio of unit stress to end load in the 
bottom fibers of this center sill is 04. The body bolsters 
are attached by riveting at the truck-center location, and 
at the middle of the car the cross-bearers are attached 
to the center sill in a similar fashion, and the cross- 
bearer arms, in turn, are riveted to the crossbearers. 
Midway between the crossbearers and the body-bolster 


Principal Dimensions and Characteristics 


Length over striking faces........ccccecscccscseccaccece 35 ft. 10% in 
Length, Coupled: осе ose Ferr mei pars dax More Vd 38 ft. 8% in 
Length inside %)sisacoa кебез quis citi deris тесел qiios Oat eens . 0 


Width inside 
Length, center to center of trucks 
Height, top of side above rail..... 
Total light weight of car......... 
Total loaded weight (maximum).. 
Maximum revenue load 


Per cent, revenue load to total loaded weight. 80.4 

Load density to give full axle load, lb. per cu.ft 52.47 

Weight of plates in car..... lee 4,400 Ib. 
Weight of shapes and pressings. 3,650 Ib. 
Weight of bars and forgings.......... КАР 1,100 Ib. 
Weight of Unitcast underframe сотр1!е{е.................. 6,850 Ib. 
Weight of couplers, yokes and draft кеаг................. 2,300 Ib. 
Weight of air brakes, specialties and miscellaneous parts 1,520 Ib. 
Weight of two trucks, complete.... + . 13,280 Ib. 
‘ubie capacity, level full......... 2,278 cu.ft. 
Cubic capacity, with һеар........................++...5. 2,590 cu.ft. 
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flanges are cast as an integral part of the center sill to 
which the inner ends of the hopper-door frames are riv- 
eted, as well as the cross-ridge and slope sheets. The 
top and bottom side and end sills and side stakes con- 
sist of RR-11 rolled shapes and pressings. The side 
stakes are on the inside of the side sheets. The RR-11 
sheets used in this car are of the following thicknesses : 


Side dnd Абаева вае жа acr DR Ri S 3/33 in. 
End floor sheets, inside hopper sheets and intermediate 

ТОКСО etw deines E SV TS ge es ek x der 
Cross-ridge sheets 


Outside hopper sheets,.. . and ?/,, іп. 
Hopper doors заа E uius SS VUES T S s 

Floor BüffenérS-.|.252 (206 расолы lg scars E e Pera . and ?/16 in. 
End GAM ener ovp ланышкан ama ye aun. are x us doer 


Bolster stakes, crossbearer stakes, corner posts, diagonal 
braces, side sills, end sills and coping section........ 4 in. 


Liberal use was made of stiffening members, there 
being 16 intermediate side stakes of the conventional 
U-shape, four between each bolster and crossbearer. 


bui 


The spring plankless truck with alloy steel side frames 
and bolster weighs 6,640 1b. 


The floors are strengthened by the use of three U-shaped 
stiffeners extending longitudinally through the end floor 
sheets and cross-ridge sheets. The center sill is so de- 
signed as to be self-clearing where it is exposed to the 
interior of the car without the use of additional hood 
sheets. 


Trucks and Brake Equipment 


The trucks on this car are the four-wheel spring- 
plankless type, a recent development of the cast-steel 
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1 in. in diameter, furnished by the Armco Railroad Sales 
|! Company, are used. 
These trucks have been designed with a view to max- 
imum reduction in weight and, to accomplish this, are 
equipped with the spring-plankless type, double-truss, 
self-aligning side frames of light section, high tensile 
cast steel, meeting A.A.R. HT 35 specifications. The 
truck bolsters are of the same material. The engaging 
surfaces between bolster and side-frame columns are 
shaped cylindrically and terminate in radial guiding steps 
so that, in the absence of the spring-plank, engagement 
between the bolster and the side frame is maintained 
with large, uniform bearing contacts. A bracket cast 
integral with the side frame provides for the attach- 
ment of brake-beam safety devices. The bolsters and 
the side frames were furnished, respectively, by the 
Buckeye Steel Castings Company and the American 
Steel Foundries. The truck springs are the non-har- 
monic Coil-Elliptic type supplied by the American Lo- 
comotive Company, Railway Steel Spring Division. 
Wine side bearings are used. Open-hearth-steel brake 
levers, hangers and bottom connectors form a part of 
the truck brake rigging. Hangers and retainers were 
supplied by the Schaeffer Equipment Company. The 
brake equipment on the car is the Westinghouse Air 
Brake Company automatic empty-and-load equipment, 
and the brake beams on the trucks are A. A. R. standard 
No. 3, a high capacity beam suitable for use with the 
empty and load brake. The Wine Railway Appliance 
Company brake balancer is used in connection with this 
equipment. The car is fitted with Ajax hand-brake 
mechanism. 
In the coupler and draft-gear arrangement high-ten- 
sile light-weight couplers and yokes have been used. The 
| draft gear is the Waugh-Gould type with selective-travel 

attachments. The yokes were supplied by the Buckeye 
| Steel Castings Company and the coupler assembly, of 
A. A. R. swivel-butt type, was furnished by the National 
Malleable and Steel Castings Company, with butts man- 
ufactured by the Gould Coupler Company. 


The interior of the car showing the side stakes, cross 
ridge and center ridge 


truck manufacturers. They have open-hearth steel 

axles with 514-in. by 10-in. journals spaced on 5-ft. 6-in. 

truck-wheel centers. The two trucks are 26 ft. from 

center to center. One-wear wrought-steel wheels, 33 
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Light-W eight Hopper Car 
for the Chesapeake & Ohio. М 


NEW design of light-weight, heavy-duty hop- 

per car, built for the Chesapeake & Ohio by 
the American Car & Foundry Company, was ex- 
hibited at Chicago in connection with the annual meet- 
ing of the Mechanical Division of the Association of 
American Railroads. Features have been incorpo- 
rated in this car which have never before been 
used in freight cars for general interchange service. This 
car is one of a lot of 10 built largely of high-tensile, 
Cor-Ten and Man-Ten steels. The railroad intends 
to put these cars into regular service, to obtain definite 
data as to the relative performance of cars built of 
these materials compared with cars of ordinary low- 
carbon or copper-bearing steel. 

In preparing the design three objectives were given 
special attention: First, to adapt the equipment to the 
particular conditions and requirements of service on 
the Chesapeake & Ohio; second, to afford an oppor- 
tunity for tests, under actual service conditions, of new 
materials and appliances; and, third, to include the 
latest developments and standards in those features which 
are not of special construction. 

These cars, mounted on 577-in. by 10-in. trucks, have 
been made to carry 67 tons of coal, the light weight 
being 34,600 lb. and the load limit 134,400 Ib. The 
reduction in weight, compared with the last previous 
Chesapeake & Ohio hopper car, is approximately 4 
tons and, compared with the estimated weight of the 
proposed A.A.R. standard hopper car, approximately 
3% tons. The ratio of revenue load to gross weight 
is 79.5 per cent. 

The weight of a large proportion of the coal car- 
ried by the Chesapeake & Ohio is approximately 54 Ib. 
per cu.ft. Inasmuch as the A.A.R. standard cars have 
been designed on the basis of coal weighing 52 lb. per 
cu.ft., it was found possible to provide the necessary 
cubic capacity within the width and height clearances 
adopted for the A.A.R. standard car with a length of 
only 33 ft. 6 in. inside the body. The use of three 
hoppers was found desirable to obtain maximum cubic 
capacity with minimum length. 

In the body of the car USS Cor-Ten steel has been 
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Сағ having revenue load to 
gross weight ratio of 79.5 em- 
bodies extensive use of Cor-Ten 
and Man-Ten Steels and carries 
67 tons of coal—Built by the 
American Car & Pünddry Com- 


pany 


used in general for all parts which come in contact with 
the lading. USS Man-Ten,steel has been used for prac- 
tically all body--sHapes with which the load does not 
make contact and low-carbon structural steel employed 
in those members where it was not considered neces- 
sary to provide either high strength or increased re- 


sistance to corrosion. 

The three-hopper car body which, at the sides, is 
10 ft. 8 in. above the rail fei & fop bulb angle of Man- 
Ten of 5-in. by 2%-іп. 8.5 1b. section. The ends, of 
the Dreadnought type, curve upward toward the center 
where the height is 11 ft. 9:4 in. The end is reinforced 
with a 5-in. by 3-in. by %4-in. angle of Man-Ten. For 
the side stakes 5-in. by 2%-in. 7.3 bulb angles of 
Cor-Ten are used, as this section necessitates only one 
row of rivets at each post. The side sills and end sills 
are 5-in. by 3L2-in. by %4-in. angles of Man-Ten. In 
the center sill the railroad desired to maintain the cross- 
sectional area of the A.A.R. standard construction and 
therefore adopted the Z 26 section of structural grade 
carbon steel for this member. 

The body bolsters are built up of Man-Ten with %6- 
in. web plates, 94 g-in. bottom cover plates, 5-in. by 31⁄4- 
іп. by 1%4-in. bottom angles and 314-in. by 3-in. by %-in. 
vertical stiffening angles. Substantial stiffening for the 
body is provided at the cross-ridges by 34 6-1п. cross- 
ridge plates and cross-ridge and side-stiffeners formed 
from Cor-Ten sheets, punched out for lightness, which 
are bent at their upper edges to form an oval cross- 
section, with the edge riveted to the plate where it 


Chesapeake & Ohio light-weight hopper car designed to carry 67 tons of coal 
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overlaps. The body side sheets are Y$-in. thick and 
slope sheets, hopper sheets and cross-ridge sheets 31 ¢- 
in.—all of Cor-Ten. The main side sheets extend in 
one piece from the bolster to the center of the car 
where they are lapped and riveted to the side stake. 
In order to maintain the proper slopes on all three 
hoppers without lengthening the body, special construc- 
tion has been used at one of the cross-ridges. The 
cross-ridge sheet is extended vertically above the center 
hopper slope sheet, thus permitting the adjoining hopper 
sheet to be placed at the proper angle for self-clearing. 
The end slope sheet is stiffened between the body 
bolster and the end of the car by a 3-in. by 2:1%-іп. 
by %4-in. angle supported by 3-in. by 3-in. by 4-іп. 
angles. The hopper doors are of pressed construction 
made by the Union Metal Products Company and are 
formed so as to overlap the hopper sheets and are also 
dished to provide an increase in the cubic capacity. 
The doors are secured by Wine hopper door locks. 
In general, the body is of riveted construction. How- 
ever, a small amount of fusion welding has been used 
for joining members around the cross-ridges. Contin- 


uous welding is used for joining the top flanges of the. 


Z center sills. The body rivets which come in contact 
with the'load are Cor-Ten and all others low-carbon 
steel. The bolster center filler is similar to that designed 
for the new A.A.R. hopper cars. The total weight of 
the body is 21,260 Ib. 


Brake Equipment and Trucks 


To provide adequate braking for the loaded car on 
heavy grades and to reduce the variation in the rate 
of retardation on the car when loaded and empty, these 
cars have been equipped with automatic empty and load 
brakes, having two brake cylinders. The braking ratio is 
60 per cent on the light car and 30 per cent when the car 
is fully loaded. Five cars have brakes constructed by 
the Westinghouse Air Brake Company and five by the 
New York Air Brake Company in which the operation 
of the second cylinder is controlled automatically in 
accordance with the deflection of the truck springs. The 
hand-brakes are the Ajax geared type. 

The cars are equipped with the new spring-plankless 
truck. The spring plank was retained at one end for 
the purpose of operating the automatic change-over de- 
vice. In the spring-plankless truck, a recent develop- 
ment of the cast-steel-truck manufacturers, the engag- 
ing surfaces between the bolster and the side-frame 
columns are shaped cylindrically and terminate in radially 
disposed guiding stops so that in the absence of the 
spring plank engagement between the bolster and the 
side frame is maintained with large uniform bearing 
contacts. The truck bolsters have integral center plates 
and are designed for the new A. A. R. center-plate 
height of 2534 in. A bracket cast integral with the side 
frame provides for the attachment of the brake-beam 


One of the spring-plankless type light-weight trucks 
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supports. The side frames are of the integral journal- 
box type and the truck wheel base is 5 ft. 6 in. The 
bolsters and side frames are of high-tensile cast steel 
meeting A. A. R. HT-35 specifications, and were 
furnished, respectively, by the Buckeye Steel Castings 
Company, and the American Steel Foundries. The 
wheels are the one-wear type of rolled steel, mounted 
on standard axles. The brake beams are A. A. R. No. 3 
capacity of high tensile steel with heat-treated cast- 
steel brake heads. Сгесо four-point brake-beam sup- 
ports are applied on all cars. One Cardwell snubber 
is applied with each group of A. A. R. Type D truck 
springs. 

The railroad has applied to these cars two sets of 
each of the following draft gears: Waugh—No. 403, 
Miner—No. A-22-XB, Cardwell Westinghouse—No. 
NY-11-E, Edgewater—No. B-32-KA and National— 
No. M-17-A. | 

Prior to the introduction of high-tensile steels it has 
not been possible for the railroads to effect substantial 
reductions in weight and still retain the strength re- 
quired for heavy freight service. The Chesapeake & 
Ohio has been alert to the possibilities of reducing oper- 
ating costs by lighter equipment and has built these 
cars with a view to determining from experience ob- 
tained in regular service the over-all economies that 
may be obtained by the introduction of light-weight 
equipment designed for heavy-duty service. 


Principal Dimensions of Chesapeake 
& Ohio Light Weight Hopper Car 


Length over strikirg plates... 3 ft. 54 in. 
Length inside а... 33 ft. 6 in, 
Width inside музы анак» а Үйгө: бъл team RESTO 10 ft. 4 in. 
Width overall. 5525.4 экону занон б Рае bled oe 10 ft. 5 in. 
Height, rail to top of sides... n ees 10 ft. 8 in. 
Distance between truck centers. ... 0.0.6. cece eee n 24 ft. 6 in. ; 
Truck journals .............6 e een eeecenneeee 514 in. by 10 in. 
Truck wheel base........ scelere n n 5 ft. біп. 
Light WUE rocca sek yore n ro aa bo bans 34,600 Ib. 
Car NY ors» E sla già A obe ASI er s] SOM ЧЕ ЕРЗС 21,260 Ib. 
тевсие о оо Ob ote Grid i or erg 13,340 Ib 
Load MAW уз» дадут eir Rer ert a RE FA xd Reti EYE 134,400 Ib. 
Capacity, level full ..;.....з дк. eerte eto 2,258 cu. ft. 
Capacity, 10-in. heap......eees eene tenera 2,525 cu. ft. 
Ratio revenue load capacity to gross weight.............+ 79.5 per cent 
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Pullman Welded Box Car Built 
Without Added Cost 


HE latest contribution of the Pullman-Standard 

Car Manufacturing Company to light-weight 
railway equipment is a 50-ton box car* which meets 
the full interchange requirements and strength specifica- 
tions of the Association of American Railroads, but 
weighs approximately five tons less than the A.A.R. 
standard box car, owing to the use of welded, Cor-Ten 
steel, body construction and special alloy-steel trucks. 
Referring to the table of comparative dimensions, it will 
be noted that the new car weighs 10,200 Ib. less than 
the Chicago Great Western standard car, built about a 
year ago, and 11,800 Ib. less than a former conventional 
steel double-sheathed box car. These substantial sav- 
ings in dead weight are available for increased load- 
carrying capacity. Unusually large cubic capacity is 
also provided, as shown in the table, due primarily to 
the 2946 in. greater inside width, with the same outside 
dimensions. The most significant fact about the car 
design is that it permits saving 9,000 Ib. of dead weight 
without any increase in cost over conventional steel con- 
struction, and 1,000 lb. more can be saved, if desired, 
with some additional cost. 

The Pullman-Standard light-weight steel-sheathed 
box car is 44 ft. 6V2 in. long over coupler pulling faces, 
10 ft. 2% in. wide over door hasp anchors, and 13 ft. 
10134, in. high from the rails to the running boards. 
The distance between truck centers is 31 ft. and the 
side door clear openings are 6 ft. wide by 8 ft. бив in. 
high. The car body weighs 20,240 lb. and the trucks 
13,960 1b., or a total of 34,200 lb. One reason for this 
unusually light weight is the extensive use of welding 
in the car construction which involves an estimated 22- 


* This car was exhibited at Chicago during e! annual meeting of the 
A.A.R. Mechanical Division, June 26 and 27, 19 
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Welded Cor-Ten steel box 

car built by the 

Standard Car Manufacturing 
Company 


Cor-Ten steel welded construc- 


tion and special alloy-steel 


trucks accomplish a weight 


saving of five tons over former 
conventional designs of similar 
type cars 


per cent arc-welding, 54-per cent spot-welding and 24- 
per cent riveting, based on length of seam. Sides and 
ends, for example, are made of .05-in. and 352-іп. Cor- 
Ten steel sheets, respectively, fabricated on special hori- 
zontal jigs by spot-welding, but assembled in the car 
body by riveting at the corners, because this particular 
operation can be done cheaper and better by riveting. 
Similarly, roof sheets are joined to each other and to 
the carlines by spot-welding, the unit roof being secured 
to the car by riveting. Relatively heavier sheets and 
shapes are united by electric arc-welding. 


A.A.R. Z-Section Center Sills Used 


The center sills are of the new A.A.R. Z-Section 
type, the use of alloy steel permitting the web and the 
top flange to be reduced slightly in thickness, thus re- 
ducing the weight to 29.2 Ib. per ft. The two sills are 
joined by welding continuously throughout their length 
at the junction of the two top flanges. Тһе cross- 
sectional area is 17.2 sq. in. total Six center-sill sep- 
arators, made of %-in. pressed plate, are located, опе 
at each floor beam and crossbearer. The draft sills are 
formed by the continuation of the center sills, the 
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bolster center fillers, rear draft lugs, front draft lugs 
and striker being built up integral with the center sills 
by the arc-welding of rolled plates and bars. The end 
sills are 6-in. by 3%4-in. pressed angles, offset at the 
i of the car downward to the top of the center 
sill. 

Each body bolster consists of four 542-in. pans with 
21-іп. by 54g-in. top and bottom cover plates extending 
continuous from side sill to side sill. The bolster is 
connected to the side sill by a pressed channel. The 
web of the diaphragm over the side bearings is rein- 
forced with a pressed plate welded between the pan webs 
and the bolster bottom cover plate. 
plates consist of drep-forged bowls, conforming to the 
A.A.R. contour, arc-welded to separate 5-in. plates. 
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Interior showing underframe and superstructure framing 
and the sheathing 


The body side bearings, arc-welded assemblies of rolled 
bars, are provided with 3-in. by 14-in. spring steel wear 
plates. 

Each of the four crossbearers per car consists of two 
%-іп. pans having top and bottom cover plates, ex- 
tending from side sill to center sill, in the case of the 
former, and from side to side under the center sill, in 
the case of the latter. The webs of crossbearer dia- 


Partial List of Specialties on Pullman-Standard Light 
Weight Box Car 
Cor-Ten steel sheets and shapes, Illinois Steel Company, Chicago 
rake 


Air brakes, AB 10 by 12...... Werin ghouse Air Company, Wilmerd- 
ing, Pa. 
Draft gears, B-32-KA ring 
Dp Оа E Edgewater Steel Company, Pittsburgh, Pa. 
Hand brakes, light weight....Equipment Specialties Company, Chicago 


Alloy-steel couplers and yokes..National Mall. & Steel Castings Co., Cleve- 


land, Ohio 
Body brake levers, diop-forged. Schacter Equipment Company, Pittsburgh, 
. а. 


Doors and fixtures, journal 
wedges, chilled-tread wheels..Pullman-Standard Car Mfg. Co., Chicago 
Water-Tight bolts ..MacLean-Fogg Lock Nut бош any, Chicago 


Axles, A.A.R. standard ......Standard Forgings Company icago 
Alloy-steel truck castings...... American Steel Foundries, Chicago 
Brake beams and supports....Chicago Railway Equipment Company, 


Chicago 
Brakes shoes .............. American Brake Shoe & Fdry. Co., New York 
Journal bearings ............. The Orme Company, Chicago 
Journal-box lids апі truck 
Lost. АРИНА American Locomotive Company (Railway 
Steel-Spring Division), New York 
Bottom rod guards, Universal- 
DIL PT ED TTE I Chicago 


Brake-beam hangers, truck 
levers, hanger wear plates 
and bottom connections а co Equipment Company, Pittsburgh, 
a. 


Railway Equipment Company, 
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The body center - 


phragms are stiffened at two points with pressed ver- 
tical angles spot-welded in place. The cover plates are 
secured to the diaphragm and the diaphragm to the 
center sill and side sill with rivets. 


Floor Supports and Floor Construction 


The floor beams, of which there are two per car, each 
consists of two l$-in. pans extending from center to 
side sill and connected to the side sill by thick channel- 


Comparative Box Car Dimensions and Weights 


Chicago Great Former Con- 
Pullman-Stand- Western A.A.R. ventional Steel- 


ard Cor-Ten Standard Box Sheathed Box 
Steel Box Car Car Car 
Inside length ........... 40 ft. 61/16 in. 40 ft. 6 in. 40 ft. 6 in 
Inside width ........... 8 ft. 115/6 in. 8 ft. 9 in. 8 ft. 9% in 
Inside height .......... 9 ft. 4/4 in. 9 ft. 4 in. 8 ft. 7% in. 
Cubic capacity .......... 3,384 cu. ft. 3,311 cu. ft. 3,056 cu. ft. 
Шай еа ties 134,800 Ib. 124,600 Ib. 123,000 Ib. 
Body weight ...... 20,240 Ib. 28,560 Ib. ecccce 
Truck weight ..... 13,960 Ib. 15,840]b. . ...... 
Total light weight . 34,200 Ib. 44,400 Ib. 46,000 Ib. 
Maximum rail load 169,000 Ib. 169,000 Ib. 169,000 Ib. 
Ratio A.A.R. load limit 
to maximum rail load.. 79.8 per cent 73.7 per cent 72.8 per cent 


shaped gussets. Diaphragms are riveted direct to the 
center sill and side sill. Four diagonal braces per car 
are pressed from a 10-in. by %-in. plate applied one in 
each corner of the underframe and extending from the 
corner of the car to the bolster and the center-sill inter- 
section. These braces are riveted to the end and side 


Interior of the finished car ready for service 


sill at the corner and to the bolster at the intersection, 
being welded to the center sill. 

` The floor stringers, two per car, extending lengthwise 
between the bolsters, are made of %4o-in. plate pressed 
into a 3-in. Z-bar, spliced at and welded to the first cross- 
bearer toward the end of the car. The floor beams and 
crossbearers are depressed in order to support the floor 
stringers and permit them to extend continuously from 
bolster to bolster without the use of intermediate brackets. 
At the bolster, the floor stringers are attached to the 
bolster top plate by 3 в-іп. pressed Z-shape gussets. 

The car floor is made of 134-in. by Ў в-іп., tongue- 
and-groove, long-leaf yellow pine, bolted directly to the 
side sills and floor stringers with I2-in. Water-Tight 
bolts. 

Edgewater ring-spring type B-32-KA draft gears are 
applied, using а 2:4 -іп. follower at each end of the gear 
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to accommodate the 245-in. draft-gear pocket. The 
draft gear carriers, two per car, are made of 8-in. by 
5&-in. open-hearth steel secured to each center-sill flange 
with button-head rivets. 

Type-E couplers, furnished by the National Malleable 
& Steel Castings Co., have 614-in. by 8-in. shanks and 
are made of high-tensile cast steel to provide light 
weight. The high-tensile cast-steel coupler yokes are of 
the vertical type and light-weight design. The coupler 
keys, 6-in. by 134-in. in section, with half-round edges, 
are held in place with A.A.R. standard T-head pins. 
The coupler release rigging is of the Pullman-Standard 
rotary bottom-operating type 


The Side and End Construction 


The side plates, two per car, are built up of %-in. 
and 32-1п. plates, pressed to form a rounding corner 
for the eaves of the roof. Each side sill is a 6-in. by 
314-in. pressed angle extending the full length of the 
car. The side sill reinforcements, of which there are 
two per car, are placed at the doorways and are made of 
752-1n. plate pressed channel sections 16 ft. 4 in. long. 

The side posts, 16 per car, are 3-in. deep Z-bars, 
pressed from l$-in. plate, spot and arc-welded to the 


The roof construction. 


side sills and the side plates. The door posts, four per 
car, are made of %2-іп. pressed channels, 3 in. deep. 
Door post fillers, to which lining and grain door strips 
are nailed, are made of fir. Each corner post is built 
up of two L$-in. plates forming a box section. The 
outer portion of the post is a pressed angle, the inner 
part being pressed diagonally to the two outer toes of 
the outside angle, and the side and end sheets being 
sandwiched between the two parts of the post. 

The end posts, six per car, made of Y$-in. pressed 
channels, are flanged to bear against and spot-welded to 
the end sheets. Each end post is also arc-welded to the 
end sill and end plate. The end post is reinforced at 
the bottom by Y$-in. pressed channels spot-welded to the 
post for a distance of approximately 3 ft. from the bot- 
tom of the post. 

The side sheets, of which there are 20 per car, are 
.05-in. sheets, each pressed with two 14-in. deep corru- 
gations extending vertically from side plate to sill. The 
side sheets are spot-welded to the side plate, posts and 
sill. The side and end sheets are secured to the corner 
post construction with 36-іп. button-head rivets. The 
side and end lining nailers at the corner posts are fir, 
each bolted with clips which are in turn riveted to the 
corner post. The side lining, 2945-in. by 594g-in. 
tongue-and-groove fir, extends from 1% in. above the 
floor to the side plate and is nailed to the vertical fur- 
rings bolted to three clips welded to the side plate, side 
sill and side sheet. 

The door sheets are .05 in. thick. There are three 
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: the top edge to follow the contour of the roof. 


sheets per door. The bottom and middle sheets are 
corrugated along the top edge, with the bottom of the 
middle and top sheets extending over this corrugation 
and forming a box section. Each sheet also has an in- 
termediate corrugation, providing in all three open cor- 
rugations per door and two intermediate boxed sections. 
The door, complete with top and bottom rails and 
rollers, weighs 180 lb., which may be compared with 
352 1b. for the C. С. W. car door, made of .10-in open- 
hearth steel. 

The top end sheets are of 355-in. plate pressed at the 
top to form an integral end plate and sheared a 

e 
bottom edge of the top sheet offsets and laps the bottom 
sheet 34 in., being spot-welded to it and thus forming 
a horizontal seam across the end of the car. The bottom 
end sheets are of %-in. plate, extending from side to 
side of the car and spot-welded to the vertical leg of the 
end sill. 

The end lining is of 2545-in. by 5% 6-іп. tongue-and- 
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groove fir, extending horizontally from side to side of 
the car from the top of the floor to the bottom of the 
end plate. The lining is nailed to the corner post fillers 
and to two vertical intermediate furrings which are 
bolted to L$-in. pressed clips riveted to the end sheets. 


Details of the Roof Construction 


The carlines, 11 per car, are 255-in. pressed channel 
sections, extending from side to side and secured to the 
side plates with button-head rivets. The door-post car- 
line and the third carline from the end are further con- 
nected to the side plate with 9455-in. pressed reinforce- 
ments arc-welded in place. 

The intermediate roof sheets, 10 per car, are .05 in. 
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thick, spot-welded to the carlines and secured to the side 
plate with j$-in. button-head rivets. The roof sheet 
at each end of the car is spot-welded to the carline and 
secured to the side plate and to the end plate with but- 
ton-head rivets. Each roof sheet has two corrugations, 
% in. deep over-all, extending from side to side of the 
car. 

Westinghouse Type-AB air brake equipment is in- 
stalled, being the regular 10-in. by 12-in. schedule with 
the exception that the reservoir is pressed steel. The 
train line is 114-in. standard-weight butt-welded black 
steel pipe with extra-heavy end nipples. The pipe con- 
necting the AB valve and the reservoir is 34-in. standard 
black steel pipe. The retainer pipe also is black steel 
pipe. The car is braked to 75 per cent of its light 
weight, based on 50 lb. per sq. in. cylinder pressure. 
The Equipco hand brakes are of the vertical-wheel 
geared-type with aluminum housing. The brake badge 
plate is of aluminum, applied to the center sill near the 
cylinder. The brake rods, pins and levers are of con- 
ventional design, cylinder supports, reservoir supports, 
AB valve supports, brake rod guides being of light- 
weight design. 


Safety Appliances and Trucks 


The ladder treads and grab irons are of 2145-in. round 
open-hearth steel. The grab irons are secured to %-in 
pressed brackets with ™%4-in. rivets, which in turn are 
securely riveted to the side and end sheets with 36-in. 
rivets suitably backed up with reinforcing plates to form 
a firm anchorage. Ladder treads are straight plain 
rungs extending into the pressed channel ladder stile 
and welded in place inside the inner flange of the chan- 
nel. The ladder stiles are formed of 955-in. steel channel 
section flared out at the top and bottom and formed to 
provide integral attachment to the car without the use 
of separate brackets. The sill steps are of a pressed 
channel section, 946-in. material, flattened at the end 
and bent over to form feet for riveting direct to the 
under side of the side sill. The sill steps are secured 
with 5@-in. rivets. 

The longitudinal running board is three boards wide, 
extending the full length of the car with spliced joints 
staggered and secured to the pressed angle running board 
saddles with 3$-in. Water-Tight bolts. The latitudinal 
running board consists of seven boards, 534-in. by 
11&-in. long-leaf yellow pine, secured to pressed brackets 
with }%-in. Water-Tight bolts. The latitudinal running 
board bracket is a pressed Z-shape with the end at the 
side plate flared out and riveted to the roof sheet, which 
is reinforced on the inside by a gusset which rivets to 
the side plate and the roof sheet joint. 

The car trucks are of the double-truss, spring-plank- 
less type. Especially-shaped surfaces in the bolster and 
column connection provide proper engaging areas and 
self-alinement without the use of the spring plank. The 
truck side frames and bolsters, furnished by the Amer- 
ican Steel Foundries, are of light-weight design and 
made of manganese-vanadium steel, double-normalized, 
conforming to proposed A.A.R. requirements for light- 
weight trucks. Creco all-steel brake beams, furnished 
by the Chicago Railway Equipment Company, are also 
of special light design, but conform in interchange and 
capacity to requirements for A.A.R. No. 15 brake 
beams. The Creco fourth-point supports are attached 
to the side frames. Coil elliptic springs are used. Pull- 
man-Standard chilled-tread car wheels are a light design, 
weighing only 665 Ib. per wheel. A.A.R. standard car- 
bon steel axles are applied with 512-in. by 10-in. 
journals. 
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Lubrieating Device 
For Bell Ringer 


ELL ringers are always subject to more or less 
n trouble due to the lack of lubrication at the trunnion 
points. Even though the bell trunnions may be well lub- 
ricated before the locomotive leaves the terminal, it is 
frequently found at the conclusion of the trip that the 
bell will not ring because the oil has either become solidi- 
fied in cold weather or has flowed away in warm weather. 
In addition, the oil holes in the trunnion bushings are 
often found to be plugged up or filled with cinders. 

With the arrangement shown, which was designed by 
Frank L. Staley and is in use on an eastern railroad, 
it is possible for the engineman to lubricate the bell 
ringer cylinder and the trunnion bushings while the loco- 
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Staley method of lubricating bell ringer and bell shaft 


motive is in motion and without leaving his usual posi- 
tion in the cab. In addition to this feature the applica- 
tion does away with the necessity of climbing to the top 
of the boiler at any time in order to apply lubrication. 

The arrangement, which has been patented in the 
United States and Canada, employs a combined air-pres- 
sure valve and a specially designed oil cup which is lo- 
cated in the cab, the valve and cup being placed in the 
air line between the operating valve and the bell ringer 
as shown in the drawing. From the exhaust port on the 
bell ringer cylinder there are two small exhaust pipes 
running to the bell trunnions and into which the lubrica- 
tion is forced. 

In operation, as the air valve is opened, the oil feed 
is also opened at the same time. The oil then becomes 
atomized and is carried along with the air to the inside 
of the bell ringer and then exhausted directly to the 
trunnion bushing oil holes. This arrangement not only 
prolongs the life of the bell ringer cylinder itself, but 
also the trunnion bushings. 

On modern locomotives the air line to the bell ringer 
is usually carried underneath the jacket and, as a conse- 
quence, this line is kept warm. The Staley device takes 
advantage of this location of the air line, using the heated 
air and atomized oil to keep the bell trunions thawed out 
and properly lubricated in the coldest weather. 


Fare ENoucH.—Rulers are now part of the equipment of Chi- 
nese railway conductors. A new order provides that children 
shall be paid for by the foot. Those under 2 ft. 6 in. ride free, 
those between that height and 4 ft. 4 in. pay half fare, and taller 
ones are classed as adults. On this basis, a considerable saving 
in railway fares could be effected by a troupe of midgets. 


325 


Light-W eight Box Car 
Built by Mt. Vernon 
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LIGHT WEIGHT CAR 
USS COR-TEN STEEL 


Mt. Vernon 50-ton light-weight box car built of Cor-Ten 


T= Mt. Vernon Car Manufacturing Company has 
recently completed a light-weight 50-ton steel- 
sheathed box car along conventional lines of the 
A. A. R. 1932 design, except that Cor-Ten steel is 
substituted for the nearest practical approximate section 
in strength and high-tensile steel castings have been 
used in couplers and coupler yokes. The auxiliary 
reservoir and the single-strength train pipe also are 
made of Cor-Ten steel. 

On the trucks, high-tensile cast-steel side frames and 
truck bolsters are used, also light-weight brake beams 
and light cast-iron specially-annealed wheels weighing 
approximately 665 lb. each. The weight of the trucks is 
13,660 1b., a saving of about 2,040 lb. per car. The 
light weight of the car is 36,400 lb., which represents 
a saving of 7,900 1b. 
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An end view of the car 
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The use of alloy steel makes it 
possible to effect a 7,900-Ib. 
saving over the 1932 A. A. К. 
design of conventional 50-ton 
box car — Light weight of car 
is 36,400 Ib. 


The greater portion of this reduction is due to the 
use of Cor-Ten or similar alloy steel. The underframe 
and superframe are built of Cor-Ten steel plates, sheets, 
shapes and bars throughout, 9,716 Ib. of alloy steel re- 
placing 13,395 Ib. of plain carbon steel, making a saving 
of 3,679 1Ь., or 27.5 per cent on structurals. 

There is a further reduction by the use of Cor-Ten 
or similar alloy steel on the following specialties: Air 
brakes, Cor-Ten steel reservoir, Dreadnaught ends, Mur- 
phy improved solid steel roof, Cor-Ten single-strength 
train pipe, rivets and bolts, Youngstown corrugated 
doors and Camel door fixtures. This brings a total 
saving on account of alloy rolled steel up to 5,410 Ib., 
or 26.8 per cent. The use of high-tensile cast steel for 
the body center plates, couplers, coupler yokes, truck 
bolsters and truck side frames effected a saving of 1,064 
lb., or 19.5 per cent. 

There was a further reduction of 1,426 lb. due to 
using special material or design for the following items: 
33-in. light-weight cast-iron annealed wheels, 665 Ib. 
each; light-weight Creco brake beams; coupler center- 
ing device; journal bearings and elimination of the 
spring plank. The federal co-ordinator’s recent survey 
of cars for pooling shows that all of the steel box cars 
built by car builders from 1920 to 1934, inclusive, 
average 46,500 Ib. This Mount Vernon car is 10,100 Ib. 
lighter than the average steel-sheathed car of this type 
in existence at this time. It is 7,900 lb. lighter than 
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the A. A. R. 1932 design of steel-sheathed car. 

In producing this car, all existing A. A. R. standard 
details were observed throughout and all general di- 
mensions of the car were held without change. The 
various sections were. scaled down in thickness and 
sizes to the approximate equivalent strength to the 


Weight Savings as a Result of Using (A) Cor-Ten Steel Plates 
and Shapes; (B) Alloy Cast-Steel Specialties; and (C) 
Other Specialties of Light- Weight Design 


Weight per car, lb. „Saving 
in weight 
Conven- Alloy- 
tional Steel Per 
type type Lb. Cent 
A—Spectattigs REDUCED IN WEIGHT 
. By Usiwc Cor-Ten STEEL: 
Air brakes—Westinghouse Type-AB, 
with alloy steel reservoir......... 671.5 509.5 162.0 24.1 
Doors— Youngstown corrugated type 
with Camel roller lift side-door fix- 
tures, furnished by Camel Sales 
Ompany sesoses ооо оаа 1,532.0  1,173.0 359.0 23.4 
Ends—Dreadnaught two-section type, 
furnished by Union Metal Prod- 
Сев de PE EDD 2,000.0 1,500.0 500.0 25.0 
Journal-box lids—Asco, pressed type, 
furnished by Allegheny Steel Com: 
DBDY ATTE TES е бе жее» 47.6 37.8 9.8 20.6 
Train-line pipe, steel, furnished by 
National Tube Company......... 149.8 113.6 36.2 24.2 
Roof—Murphy solid-steel type, fur- 
nished by Standard Railway Equip- 
ment Company ................. 1,742.0 1,260.0 482.0 27.7 
Steel—Structurals, plates and bars, 
furnished by Illinois Steel Co., 
sheets by American Sheet & Tin 
Plate Co. 
Plates, sheets and structurals.. 9,607.0 6,787.0 2,820.0 29.4 
Z-center sills ................ 2,966.0 2,381.0 585.0 19.7 
Bars .............. e rene 822.0 548 274.0 33.3 
Additional miscellaneous items, such 
as follower plates, draft keys, grab 
irons, etc. that could not 
changed in weight 796.7 Ib. 
Small rivets 3$ in. and % in. 
dia. Сог-Теп, furnished by 
Gary Screw & Bolt Co....... None 174.0 
Cor-Ten rivets $$ in. dia. made 
by car builder............... None 170.0 ОТЕЛ y 
Plam FIVER 524,505» наз 550.0 73.0 133.0 242 
Bolts—Lewis Seal-Tite Cor-Ten, % in. 
dia. for running boards and floor, 
furnished by Lewis Bolt & Nut Co. None 32.0 PR T 
Plain steel bolts.................. 108.0 27.0 49.0 45.4 
Total saving by use of Cor-Ten 
С TENEN Ossie 20,196.0 14,786.0 5,410.0 26.8 
B—Speciatties REDUCED IN WEIGHT 
Bv Ustnc ArLov Cast STEEL: 
Body center plate, A.A.R. design à 
modified. са: оао noe oa ovr cR 160.0 114.0 46.0 28.8 
Couplers—A.A.R. Type E, 6%-in. by 
8-in. shank, rotary bottom operating 890.0 698.0 192.0 21.6 
Coupler yokes, A.A.R. vertical type. 420.0 294.0 126.0 30.0 
Truck Isters—Double-truss, self- 
аР ОСОРИ T 1,596.0 1,222.0 374.0 23.4 
Truck side frames—5%-in. by 10-in. 
integral box, double-truss, self- 
alining spring plankless type...... 2,390.0 2,064.0 326.0 13.6 
Total saving by use of alloy cast 
ӨЮ зә езе rra ees 5,456.0 4,392.0 1,0640 19.5 
C—S»rrciaLTIES REDUCED IN WEIGHT 
Bv UsiNc ЅРЕСІАІ MATERIAL OR 
ESIGN: 
Wheels—33-in. light-weight single- 
plate cast iron annealed.......... 6,000.0 5,320.0 680.0 11.3 
Brake beams—Creco special light- 
weight furnished by Chicago Rail- 
way Equipment Company........ 396.0 284.0 112.0 28.3 
Coupler centering device—Union- 
type, made of high-tensile malleable 
iron, by the Union Metal Products 
Company: il. ео несена 67.0 60.0 7.0 10.4 
Journa веера Arctic No. 36 
bronze, furnished by National Bear- 
ing Metals Согр................. 206.0 200.0 6.0 3.0 
Spring plank—Steel 
on Cor-Ten саг. 396.0 None 396.0 100.0 
Miscellaneous 225.0 None 225.0 100.0 
Total saving by use of special 
materials. ici TTA 7,290.0 5,864.0 1,426.0 19.6 
Grand total (A. B. and 
ВОС) Quis етаго 32,942.0 25,042.0 7,900.0 24.0 


original details of the саг. In some cases, it was neces- 
sary to substitute pressed shapes for rolled sections. 

The Mt. Vernon box car is 44 ft. 277 in. long between 
coupler pulling faces, 41 ft. 814 in. over striking cast- 
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The high-tensile truck is of the spring-plankless design 


Other Standard Specialties Used on the Mt. Vernon 
Light-Weight Box Car 


Bottom rod guards—Creco, Uni- | Ш А 
versal type ss ssr «esee rer Chicago Railway Equipment Co., Chicago 
Brake-beam supports and safety _ Z A i 
device—Creco type .......... Chicago Railway Equipment Co., Chicago 
Brake-beam hanger retainers— Я z . 
Mobile Type А.............. Ilinois Railway Equipment Co., Chicago 
Brake shoes—A.A.R. cast iron, 
steel reinforced р А а 
Brake step— Viloco pressed type.Viloco Railway Equipment Co., Chicago 
Draft gear—Class Å22.XB A е W.H 


iner, Inc., Chicago 
Grip ої... E „Grip Nut Co., Chicago 
Hand brakes—High-power, verti- X s М 
cal-wheel type ............... Equipment Specialties Co., Chicago 
Hand-brake chain ............. Nixdorf-Krein Mfg. Co., St. Louis, Mo. 
Train-line pipe clamp—Lock- 
Tité epos 33s vie hy es Lox-On Corp. New York 


Truck 
ЖУЙЕ м5 c sies rates us a Vielen A. Stucki Co., Pittsburgh, Pa. ? 
Truck springs—Outer coils only. American Locomotive Company (Railway 
Steel Spring Div.), New York 


Truck-spring plates ........... Geometric Stamping Co., Cleveland, Ohio 
Uncoupling rigging—Imperial ro- $ 
tary4ype en ruri rano d Union Metal Products Co., Chicago 


ings and 30 ft. 8% in. between truck centers. Its ex- 
treme width is 9 ft. 11% in. and height 13 ft. 10% in. 
With clear inside dimensions of 40 ft. бив in. long by 
8 ft. 9м in. wide by 9 ft. 4 in. high, the car has a 
capacity of 3,316 cu. ft. The nominal weight-carrying 
capacity of the car is 50 tons, but the load limit is 132,- 
600 Ib. The actual and percentage weight savings as 
the result of using Cor-Ten steel plates and shapes, al- 
loy cast-steel parts and other special light-weight parts 
are shown separately and in total in the table. 


More NicKNAMES.—One anonymous correspondent in Atlanta, 
unidentifiable except that he has a telegrapher's "fist," has sent 
in some 30 or 40 railroad nicknames. His latest batch includes: 

Detroit & Mackinac—Defeated & Maltreated. 

Atlantic Coast Line—Atlantic Clothes Line. 

Bangor & Aroostook—Bang-up & Arrogant. 

Boston & Albany—Before and After. 

New Orleans & North Eastern—No Omelettes & No Eggs. 

Carolina, Clinchfield & Ohio—Corn, Cotton & Oats. 

West Virginia Central & Pittsburgh—Watch Very Carefully 
& Proceed. 

Colorado & Wyoming—-Carpenter & Walrus. 
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Among the 


Clubs and Associations 


AMERICAN WExpING Society. — The 
American Welding Society will hold its 
fifteenth fall meeting in Chicago, Ill., Sep- 
tember 30-October 4. Meetings of the so- 
ciety will be held in the Palmer House, 
State and Monroe streets. 


EasrERN Can FOREMAN'S ASSOCIATION. 
—The annual golf tournament and field 
outing of the Eastern Car Foreman's As- 
sociation will be held at the Race Brook 
Country Club, New Haven, Conn, on 
Thursday, July 18. The program will in- 
clude golf and field events. 


NationaL Macuine Тоо. Вопревѕ’ 
ASSOCIATION.—The member companies of 
the National Machine Tool Builders’ As- 
sociation are planning what is expected to 
be the largest exhibit of modern machine 
tools and accessories ever held. The Ma- 
chine Tool Show will be held at the new 
Public Auditorium, Cleveland, Ohio, Sep- 
tember 11 to 21. 


P. & S. Diviston.—Arrangements for 
the annual meeting of the Purchases and 
Stores Division, A. A. R., have been com- 
pleted by the General Committee. The 
meetings will be held at the Palmer 
House, Chicago, on Tuesday and Wednes- 
day, July 23 and 24, the sessions con- 
vening at 10 a. m. Central daylight- 
saving time. The chairmen and members 
of subject committees are expected to be 
present and representatives of all member 
roads are invited to attend and participate 
in the discussions. The meeting will be 
confined to the presentation of completed 
committee recommendations and other 
business matters. No exhibits or enter- 
tainment features will be provided. 


New York Ramroap CLun.—Less reg- 
ulation and lower taxation for the railways, 
and not more of each for their competi- 
tors, is the prescription for railway ills 


favored by Alfred E. Smith, former gov- 
ernor of New York. This view he ex- 
pressed in an informal speech at a dinner 
following the outing of the New York 
Railroad Club at the Westchester Coun- 
try Club, Rye, №. Y., on June 20. “If I 
had a boy who wanted to go into railroad 
work," declared the former standard 
bearer of the Democratic Party, "I would 
advise him against it. If he had brains and 
initiative, he could not get anywhere with 
them with Interstate Commerce Com- 
mission regulation. “Тһе government can- 
not do business well. It is not organized 
to do it. As a matter of fact, the govern- 
ment doesn’t do its own business very well. 
If some of us here would get together and 
take over the postal service, we could 
probably make money out of it instead of 
incurring deficits as the government is 
doing. “Railroads need not be afraid of 
the march of progress in transportation. 
The development of new agencies has ren- 
dered some of their branch lines obsolete, 
and.these should be abandoned, but the time 
will not come in our life time when the 
railroads will not be the main arteries of 
our national transportation system." {At- 
tendance at the New York Railroad Club 
outing totaled 750. Most of those in 
attendance played golf through the day, 
and other diversions were provided for 
those who did not. The Western Union 
Telegraph Company's golf team won the 
custody of the Herbert H. Vreeland tro- 
phy. The Brady cup was won by C. E. 
Simmons, Jr. Watts Gunn, of the Western 
Union Telegraph Company, won the low 
gross award in class A, with a score of 
78; L. G. Sullivan, with 88, won class B; 
and P. R. Kellar, with 98, won class C. 
H. L. Wetherwax, vice-president of the 
United Traction Lines, Albany, N. Y, 
won the low gross for the guests with 75. 
R. D. Starbuck, executive vice-president 
of the New York Central, won the “kick- 
ers’ handicap." 


Directory 


The following list gives names of secretaries, 
dates of next regular mectings and places of 
маг of mechanical associations railroad 
clu 
Air- Brake AssocIaTION.—T. L. Burton, c/o West- 


inghouse Air Brake Company, Thirty-fourth 
Floor, Empire State Building, New York. 
ALLIED Ratway SUPPLY ASSOCIATION.—F. W 


Venton, Crane Company, Chicago. 
ASSOCIATION OF AMERICAN RaiLROADSs. — J. К. 
Downes, vice-president operations and main- 
tenance department, Transportation Build- 
ing, Washington; D. C. 
IVISION I. — OPERATING. — SAFETY Sec- 
TION.—]. C. Caviston, 30 Vesey street, New 


Division V.—MzcnaNicAL—V. В. Haw- 
thorne, 59 East Van Buren Sce Chicago. 
CoMMITTEE ON REsEARCH.—H. Johnson, 
chairman (Director of Research, pe deer 
of American Railroads), Chicago. 
у ie ae VI.—PurRcHASE AND STORES.— 
J. Farrell, 30 Vesey street, New York 
bye VIII.—Mortor TransPort.—Caz 
Service Diviston.—C. A. Buch, Transpor- 
tation Building, Washington, D. С. 

AMERICAN Rattway Toot ForEMEN’s Associa- 
TION.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 

Peering Society or MECHANICAL ENGINEERS.— 
C Davies, 29 West Thirty-ninth street, 
New York. 

RairLgoAD Divisrow.— Marion B. Richard- 
son, 192 East Cedar street, Livingston, N. J. 
Next meeting, Cincinnati, "Ohio, June, Dn 

H 


MacHINE op Practice Diviston.—G. 
Nordenholt, 330 West Forty-second er 
New York. 


Marteriats HawpLING Division. — М. W. 
Рон, Alve Заа Company, 1440 Broad- 
wa ew 

QN AND Gas Power Division. — M. J. 

Reed, 2 West Forty-fifth street, New York. 

Furts Diviston.—W. А Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 

Car DEPARTMENT OFFICERS ASSOCIATION.—A. 5. 
Sternberg, master car builder, Belt Railway 
of Chicago, 7926 South Morgan street, 
Chicago. 

INTERNATIONAL RAILWAY FUEL ASSOCIATION. — 
T. D. Smith, 1660 Old Colony Building, 
Chicago. 

INTERNATIONAL RAILWAY GENERAL  FOREMEN'S 
AssociATION.— William Hall, 1061 West Wa- 
basha street, Winona, Minn. 

INTERNATIONAL RaiLWAY Master BLACKSMITHS 
AssoCiATION.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

Master BOILERMAKERS’ ASSOCIATION. —À. Е. Stigl- 
nee secretary, 29 Parkwood street, Albany, 


TnAvELING ENGINEERS’ AssoCIATION. — W. О. 
Thompson, 1177 East 
Cleveland, Ohio. 


Ninety-eighth street, 


New York Chapter, Railway and Locomotive Historical Society, at the Colonie Shops of the Delaware & Hudson 


The D. & H. 
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shops on Sunday, June 16 
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motive power staff acted as guides to sixty members of the New York Chapter of the Society who visited the Colonie 
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The Union Pacific M-10001 ready for 

service with 1,200 hp. Diesel-electric 

power plant and new dining and lounge 
facilities 


NEWS 


Ровіс Works ADMINISTRATION has al- 
lotted $1,040,000 to the Norfolk Southern 
for the acquisition of 500 steel box cars, 
at an estimated cost of $1,155,000. The 
railroad will supply the balance above the 
PWA loan. 


Air-Conditioned Local Train 
Placed in Service on B. & O. 


A THREE-CAR train, powered by two 
Diesel-electric motors of 300 hp. each, 
started regular service June 3 on the Balti- 
more & Ohio, making three round trips a 
day between Baltimore, Md., and Wash- 
ington, D. C. All the cars have been 
newly upholstered and it is believed that 
this is the first fully air-conditioned train 
put into local service on any railroad. 

The engines are housed in the forward 
part of the first car, the balance of which 
is given over to a smoking compartment, 
with chairs upholstered in leather. The 
other two cars are of the standard indi- 
vidual seat B. & O. type, with modern color 
treatment and linen headrests on the seats. 
This train is not to be confused with the 
new light-weight, high-speed train which 
will shortly be placed in service on the 
B. & O. between Washington and New 
York, and for which the B. & O. will 
soon have an 1,800 hp. Diesel-electric lo- 
comotive. 


Fourth Car Added to 
Original Zephyr 


A FOURTH car has been added to the 
original Zephyr of the C., B. & Q., the 
train making its first trip between Lin- 
coln, Neb., and Kansas City, Mo., as a 
four-car train on June 24. The addition 
of the fourth car increases the capacity 
from 72 to 112 seats. An inspection of 
the train, conducted by officers of the Bur- 
lington, the General Motors Corp. and the 
Budd Manufacturing Co., showed that not 
a single part had worn perceptibly. The 
train had traveled 138,937 miles, of which 
100,000 had been run since November 11, 
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when the train was placed in daily service. 

The first Zephyr, during its more than 
seven months' performance, has shown an 
increase in passenger traffic of 136 per 
cent, as contrasted with the two steam 
trains it supplanted. The popularity of 
the streamliner is emphasized by the con- 
trast of this high percentage with the 18 
per cent increase in passenger travel over 
the entire system. The average number of 
passengers per day in each direction from 
November 11 to June 19 has been slightly 
over 100, the southbound trip with 106.8 
showing a little better than the northbound 
service of 100.6. The average per diem 
patronage from one terminal to another 
has been as high as 121 and as low as 89, 
although the seating capacity prior to the 
insertion of the new car was limited to 72. 

The cost of operation and maintenance 
on this 500-mile run during the interven- 
ing 217 days has been approximately 35 
cents per mile, as compared with a cost 
of 65 cents per mile with the previous 
steam equipment. 

The original three-car train was de- 
scribed in the May, 1934, Railway Me- 
chanical Engineer. 


St. L.-S. F. Freight Cars— 
A Correction 


IN connection with the application of 
wood floors to the St. Louis-San Fran- 
cisco box and gondola cars, described in 
the June Railway Mechanical Engineer, 
page 250, Grip Nut Leak-Proof bolts were 
not used exclusively as implied in the ar- 
ticle, the floor bolts on a large number of 
the cars being of the M-F Water-Tight 
type furnished by the MacLean-Fogg Lock 
Nut Company. 


Union Pacific Seven-Unit 
Articulated Train 


Tur "City of Portland,” the new Union 
Pacific seven-car articulated train placed 
in service on June 6 between Chicago and 
Portland, Ore., carried 4,968 persons dur- 
ing the first 11 days of its operation. The 
train operates on a 3934-hr. schedule, 


averaging 57.1 m.p.h. for the 2,272 miles, 


including 12 stops. Speeds up to and over 
83 m.p.h. are required to maintain this 
schedule. 

The train, of aluminum alloy construc- 
tion, consists of seven articulated body 
units having a total length of 454 ft. 11 
in. and weighing 265 tons light, or 296 
tons fully loaded. The seating capacity is 
118, exclusive of the diner-lounge, which 
seats 39, bringing the total passenger- 
carrying capacity of the train up to 157. 
The train, built by the Pullman-Standard 
Car Manufacturing Company, differs in 
several respects from the M-10001 de- 
scribed in the November, 1934, Railway 
Mechanical Engineer. Its power car has 
been enlarged and the power plant in- 
creased from 900 hp. to 1,200 hp. A 
diner-lounge car has been added to the 
train. New trucks, of special design, in- 
corporating welded steel construction, have 
been installed. Brakes, furnished by the 
New York Air Brake Company, include 
the Decelekron device designed to provide 
continuous maximum braking pressure 
without wheel locking or sliding. Dual 
Vapor steam boilers and steam heating, in 
conjunction with preheated air in the air- 
conditioning apparatus, have replaced the 
original system and one air-conditioning 
system for each body unit has been sub- 
stituted for the two-car system. Each 
heating boiler has a capacity of 800 Ib. 
of steam per hour, burns the same fuel as 
that used in the main Diesel engine and 
weighs only 1,100 lb. Steam pressures 
up to 125 1b. are available. 

The first body unit of the revamped 
train, which is devoted entirely to the 
power plant and auxiliaries, is 60 ft. 3 in. 
long to the center of the first articulation. 
The body and underframe are a complete 
unit, made of strong aluminum alloys and 
having a removable bottom designed to 
allow lifting the entire body off of the 
engine and generator with minimum labor. 

The second, a mail and baggage unit, is 
64 ft. 6 in. between articulations, having a 
33-ft. post-office compartment with an 8-ft. 
boiler compartment forward of the mail 
apartment. The balance of the floor plan 
comprises the baggage compartment which 
contains the boiler water supply tank, air- 
conditioning compartment for the follow- 
ing diner-lounge unit, and toilet, lavatory 
and linen locker facilities for the kitchen 
crew. 

(Continued on next left-hand page) 
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The third unit, a diner-lounge, is also 
64 ft. 6 in. long. It has a kitchen 16 ft. 
536 in. long which contains a 5-ft. oil- 
burning range, a 3-ft. 3-in. steam table, 
mechanical refrigerators, etc. The dining 
room is 24 ft. 10 in. long, providing ac- 
commodations for 24 patrons; adjoining 
this is a card section which is also used 
for dining service, accommodating six; 
next is a 14-ft. 8-in. lounge room with a 
built-in desk, end table, nine portable 
metal chairs, stationery and periodical re- 
ceptacles and built-in radio. 

The fourth, fifth and sixth units are 
Pullman sleepers, developed especially for 
the U. P. streamlined trains. Each is 64 
ft. 6 in. long. The fourth and sixth, 
called the “Oregon Trail” and the “Over- 
land Trail,” have eight sections, one com- 
partment and one bedroom in each. The 
fifth body unit, called the "Abraham Lin- 
coln," has ten sections, one compartment 
and one bedroom. Two sections on each 
Pullman unit are equipped with berths 6 
in. longer than the present standard of 
7234 in. Sliding aluminum panels make 
each berth, in effect, a small compart- 
ment. The seventh, or rear unit of the 
train, is 72 ft. 2 in. long and has reclining 
seats to accommodate 54 passengers, with 
buffet in the rear end for serving light 
meals to passengers in their seats. 

All of the trucks, designed especially 
for use on this train by engineers of the 
Union Pacific and Pullman-Standard Car 
Manufacturing Company, are of the four- 
wheel type with welded frames of Cor- 
Ten steel. The first two are motor trucks 
with 8-ft. 4-in. wheel base. The balance 
of the trucks are trailer type with 8-ft. 
314-in. wheel base. The motor trucks аге 
of the equalizer type. The trailer trucks 
are designed with three groups of springs 
having main and intermediate bolster 
springs, and rubber discs and coil springs 
at the journal boxes. All trucks are fitted 
with SKF outboard roller bearings. The 
two motor trucks have 36-in. wheels and 
all of the trailer trucks have wheels 33 
in. in diameter. 

The exterior color scheme of the train 
is canary yellow on the sides and nose, 
and golden brown on the top and bottom. 
The train is thoroughly insulated and pro- 
vided with a ventilating system which 
gives complete air change each four 
minutes. All windows are double and of 
shatterproof plate glass. Lighting through- 
out the train is indirect, except for the 
adjustable night berth reading lamps in 
the Pullman units. 

The horsepower available for propulsion 
of the M-10001 originates in a Winton 
high-compression two-cycle Diesel engine, 
having 16 V-type, 8-in. by 10-in. cylinders. 
With a rated capacity of 1,200 hp., this 
is the most powerful two-cycle Diesel 
engine yet placed in railway passenger 
service. Power for all auxiliaries is taken 
from two auxiliary engine-driven generator 
sets, by Winton two-cycle engines of 110 
hp. each, having 5-іп. by 7-in. cylinders. 
The main Diesel engine is identical in 
design with that of the 900-hp., 12-cylinder 
engine in the first train, with the excep- 
tion that four cylinders have been added 
to produce 1,200 hp. The engine is fea- 
tured by a one-piece engine block, the 
crank case and cylinder block made of 
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Cromansil steel, fusion-welded by the 
Lukenweld process. The seven main-bear- 
ing supports and caps are flame-cut from 
rolled plates of alloy steel The heat- 
treated alloy steel crank shafts are sup- 
ported in 634-in. bronze-face, main-bear- 
ing liners. The connecting rods are I- 
section, alloy steel, drop-forged and heat- 
treated. Pistons are a  nickel-copper- 
aluminum alloy, operating in  water- 
jacketed cylinder liners made of heat- 
treated nickel-chromium cast iron. 

Each cylinder is fitted with an indi- 
vidual and easily removable cylinder head, 
made of the same material as the liners, 
having exhaust ports completely water- 
jacketed and secured to the cylinder block 
with heat-treated nickel steel studs. Each 
cylinder head is equipped with four ex- 
haust valves, a unit fuel injector, and 
cylinder test and safety valve. The unit 
injector, one of the most distinctive parts 
of the engine, combines the fuel pump and 
the spray valve in a single compact unit, 
thus providing each cylinder with a com- 
plete and independent fuel injection sys- 
tem. The fuel oil is delivered to the in- 
jectors at the relatively low pressure of 
25 Ib. per sq. in. This is the pressure re- 
quired to fill the injector. The operation 
of the pump plunger, moved through a 
constant stroke by the injector rocker 
lever, increases this pressure to the amount 
needed for fuel injection purposes. 


The engine cam shaft is of the built 
up type with the cams shrunk, keyed and 
set-screwed on the shaft. Pressure lub- 
rication is furnished by an oil pump which 
draws returned oil from the oil-pan sump. 
The scavenging air is furnished by a 
positive displacement-type blower, with 
the intake air thoroughly muffled. The 
governor is of the self-contained hydraulic 
type, supplemented by an overspeed trip, 
driven from the two cam shafts and fit- 
ted with a shaft for connecting linkage to 
the cab control. A centrifugal pump for 
cooling water and a double-gear type for 
lubricating oil are driven from a helical 
spur-gear train at the blower end of the 
engine. 


Untried Freight-Car Designs 
Require Approval of A. A. R. 


INsTRUCTIONS to car owners and builders 
have recently been issued by the secretary 
of the Mechanical Division, as follows: 

“Кие 3. No car of an untried type, 
whether built new, altered or changed 
shall be offered or accepted in interchange, 
nor accepted from car owner, until its 
size, capacity and design shall have been 
approved by the Transportation and Me- 
chanical Divisions of the Association oi 
American Railroads.’ 

“This rule was promulgated previous to 

(Continued on next left-hand page) 
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Car ORDERS 
Purchaser No. of cars Type of car Builder 
Bangor & Aroostook........... 2 Caboose Co. shops 
Chesapeake & Ohio........... 2,000 Hopper American Car and Fdry. Co. 
1,500 Hopper Pullman-Standard Car Mfg. Co. 
1,500 Hopper General American Car. 
75 at Bethlehem Steel Co. 
РТР 20 Stock. ET General American Car. Co. 
yl Gasoline Corp .......... и п : 
9 6:000-kal. tank | American Car and Fdry. Co. 
United Carbon Со............. 2 Covered hopper American Car and Fdry. Co. 
Сла INQUIRIES 
Canadian Natl ............. 250! Refrigerator 
300! Gen. service 
150! Sand 
400! Automobile 
Canadian Pacific ............. 750 Box 
300 Coal 
150 Refrigerator 
CR Тар оси фу 3209 — . анода 
Grand Trunk ................ 150 70-ton gondola 
United Fruit Co............. 5, 10 or 15* Passenger 
LOCOMOTIVE ORDERS 
Purchaser No. of locos. Type of loco. Builder 
Aliquippa & Southern........ 1* 0-8-0 American Loco. Co. 
Bangor & Aroostook......... 25 4-8-2 . American Loco. Co. 
Chicago & Ill. Western....... 1 600 hp. Diesel-elec. American Loco. Co. 


LOCOMOTIVE INQUIRIES 


Ch ke & Ohio........... 
esapeake ii rad ok 


4-8-4 (with 25,000-gal. 


MISCELLANEOUS ORDERS 


Road Type of equip. 
C Be) eee e Roller bearing units 
Bearings and boxes 
Bearings and boxes 
W.&- LES Bearings and boxes 


Inboard type trucks 


For use on 
Tenders of three fast 
freight locos. 
Engine trucks of four 


Order placed 
American Steel Foundries 


4-8-2 locos. Timken Roller Bearing Co. 
АП axles of Mark 
Twain Zephyr. Timken Roller Bearing Co. 


Driving axles of two 
new 0-6-0 locos.* 
Timken Roller Bearing Co. 
Tenders of two new 
0-6-0 locos.* 


1 This is part of the construction program, the financing of which is provided for in the unemploy- 


ment relief act recently passed by Parliament. 
the railroad company’s shops. 


In addition, 250 refrigerator cars are to be built in 
The program also provides a considerable amount of repair work in 


the railroad's main shops, the latter to provide an additional two days’ work per month for the men 
з For conversion from wooden box cars to stock cars. 


з First, second or third-class, for export. 


4 This locomotive will have 25-in. by 28-in. cylinders and a total weight in working order of 


231,000 Ib. 
ST) 


315,000 1b. 
* Th 


ese locomotives will have 22%-in. by 30-in. cylinders and a total weight in working order of 


ese two locomotives are to be built by the railroad in its Brewster, Ohio, shops. 


Railway Mechanical ineer 
SULY 95 


Jury, 1935 RAILWAY MECHANICAL ENGINEER 


THIS LOCOMOTIVE NEEDS NEW RODS 


Use AGATHON ALLOY STEEL 
for Greater Security T 


When older power comes in for repair, the 
use of obsolete materials will soon bring it 
back to the shop again. » » » Rods, pins, 
axles and other vital parts deserve the 
greater toughness and strength that come 
from Agathon Alloy Steels. » » » Republic 
Metallurgists have perfected steels that with- 
stand shock regardless of temperature; 
steels of exceptional toughness when case- 
hardened; special steels for every railroad 
use. » » » Thoroughly proved in railroad 
service these Agathon Alloy Steels will re- VAS 
duce maintenance amd give greater depend- REPUBLIC BOLTS 
ability to equipment. » » » Consult Republic UU SUAE 
concerning new materials that will keep are c 
equipment out of the shop. » » » » » » » » 


"S RepublicSteel 


CORPORATION 


CENTRAL ALLOY DIVISION, MASSILLON, OHIO 
GENERAL OFFICES: YOUNGSTOWN, OHIO 


present extensive activities on the design 
and construction of light-weight alloy- 
steel freight-equipment cars and high-ten- 
sile trucks of reduced weight. 

“In view of present and probably future 
developments of this character, it is de- 
sired again to bring to the attention of all 
concerned, including railroads, car builders, 
truck manufacturers and others involved, 
the provisions of this rule and to empha- 
size the importance of compliance there- 
with in order to avoid interference with 
progress and the possibilities of unneces- 
sary delays and expense. 

"It is therefore urged that the Mechan- 
ical Division of the A. A. R. be given rea- 
sonable opportunity in all cases, to pass on 
such designs, including running-gear fea- 
tures which affect proper train operation, 
such as truck frames and bolsters, axles, 
wheels, brake arrangements, coupling de- 
vices and draw-gear attachments. 

“To this end, proper action should be 
taken before such propositions have ad- 
vanced to the point where commitments 
have been made for materials or where 
parts have been released for production. 
Unless such developments are called to 
the attention of the proper divisions of the 
A. A. R. before reaching the latter stage, 
necessary changes cannot then be made 
without incurring difficulties, such as de- 
lays and extra expenses. 

“During a period of rapid change, such 
as the present when new materials, de- 
signs and methods are being offered for 
the advancement of the railroad equipment 
art, to which existing A. A. R. specifica- 
tions may not apply, this general subject 
is of special importance and requires the 
careful attention and close co-operation of 
all concerned.” 


Precautions Needed with Arch- 
Bar Trucks 


W. J. Patterson, director of the Bureau 
of Safety, I. C. С., reporting on two de- 
railments on April 4 last, both occurring 
on the same road but at different places, 
renews the discussions and admonitions 
which have been made public in connection 
with other recent derailments, emphasizing 
especially the excessive costs incident to 
the continued use of arch-bar trucks in 
freight train service and the potential dan- 
ger to all passenger as well as freight 
trains. 

These derailments occurred on the C., 
R. I. & P., at Ottawa, Ill, and at Tiffin, 
Ia. 

From details of the evidence, it appears 
that the arch-bar which failed at Tiffin 
was put in only the day before, and had 
traveled only 92 miles; it had not been 
properly fitted, leaving irregular stresses, 
and the blacksmith had done poor work; 
a bar not exactly the right size had been 
used, and other negligence was found. 

At Ottawa an arch-bar truck side frame 
collapsed. One of the box bolts was of 
steel and one of iron, not conforming to 
standard requirements ; and the failure was 
attributed mainly to insufficient shear re- 
sistance, and reduced capacity of springs 
due to wear and corrosion. 

The report gives statistics of the Rock 
Island's freight cars and of the road's ex- 
perience with this type of truck, making 
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comparisons with similar data from the 
Missouri Pacific, in connection with a de- 
railment on that road last February. 

Estimating costs on the basis of the 
Missouri Pacific's figures, it is calculated 
that the Rock Island in 1934 spent $100,- 
000 on repairs to arch-bar trucks; to 
which is added $21,732, the cost of 16 ac- 
cidents occurring in that year; and the 
two derailments now reported add $56,584 
to this, not including damage to lading. 


These and other factors, including in- 
creases of speed of trains and heavy loads, 
lead to the following recommendations: 
(1) that arch-bar trucks be removed from 
service at the earliest practicable date; 
(2) that until such trucks can be elimi- 
nated, a reduction of at least 30 per cent 
should be made in the load limit of each 
car; and (3) that interchange rules be 
modified to allow a receiving road to re- 
fuse to accept these cars. 


Supply Trade Notes 


Joun S. LEHMANN has been elected а 
member of the board of directors of the 
St. Louis Car Company, St. Louis, Mo., 
to fill the vacancy caused by the death of 
Sears Lehmann. 


C. T. Hansen has been appointed as- 
sistant to vice-president of the Standard 
Stoker Company, Inc., with headquarters 
at Chicago. 


Tue Ерссомв Stee, Company, Phila- 
delphia, Pa., has been appointed agent of 
The Timken Steel & Tube Company, Can- 
ton, Ohio. 


F. W. Booss, formerly of the Chicago 
office of the Gould Storage Battery Cor- 
poration, Depew, N. Y. will on July 1 
take charge of the Los Angeles territory, 
with headquarters at 2678 Lacy street, Los 
Angeles, Calif. 


CHanLES R. RoBINSON, vice-president 
in charge of railroad sales of the In- 
land Steel Company, Chicago, has been 
elected first vice-president and general 
manager of sales, to succeed Edward M. 
Adams, deceased. Mr. Robinson started 
his business career in 1890 as a salesman 


Charles R. Robinson 


of tool steel for Park Brother & Co. In 
1900, he entered business for himself, 
handling various steel products on a 
brokerage basis. In 1904, he entered the 
employ of the Inland Steel Company as a 
salesman, becoming assistant general man- 
ager of sales in 1906. In October, 1908, 
he resigned from the Inland Steel Com- 
pany to become district sales manager for 
the Lackawanna Steel Company at Chi- 
cago, and in 1910 was transferred to New 
York as general manager of sales. In the 


following year his headquarters were 
transferred to Buffalo, N. Y. He held 
the latter position until 1918, when he 
was elected vice-president in charge of 
sales. In January, 1922, he returned to 
the Inland Steel Company, coincident with 
that company’s entrance into the rolling of 
standard section heavy T-rails, becoming 
vice-president in charge of railroad sales, 
which position he has held until his recent 
election. He became a director of the 
Inland Steel Company in 1924 and presi- 
dent of the Inland Tar Company in 1930. 


Н. C. HamRIGIN, vice-president and 
secretary of The Bird-Archer Company, 
of New York, is taking up new duties as 
vice-president of The Bird-Archer Com- 
pany, Ltd. with headquarters at Mont- 
real, Canada. 


W. S. Lone, manager of mechanical sales 
of United States Rubber Products, Inc. 
with headquarters at Seattle, Wash., has 
been transferred to Los Angeles, Cal, and 
has been succeeded by C. W. Gilmer, sales 
representative at San Francisco, Cal. This 
company has moved its New Orleans, La., 
branch from 202 Fulton street to 440 
Canal street. 


Harotp L. Grecer has joined the field 
staff of the development and research de- 
partment of the International Nickel 
Company, Inc, New York. Mr. Gieger’s 
experience has been with the operating 
and metallurgical departments of the In- 
land Steel Company and since 1929 as 
chief metallurgist of the Wisconsin Steel 
Company—a subsidiary of International 
Harvester. 

Obituary 

J. W. Cnaunrrm, Louisville, Ky., rep- 
resentative of the Union Spring & Manu- 
facturing Company, New Kensington, Pa., 
died on June 12. 


E. Payson SwrrH, president of the Il- 
linois Railway Equipment Company, Chi- 
cago, died in that city on June 8 after an 
illness of several months. During the 
early part of his career he was employed 
by the Illinois Central in the transporta- 
tion department and in 1905 left railroad 
service to enter the railway supply field as 
sales representative of the Standard Rail- 
way Equipment: Company, Chicago. In 
1911, he established his own business, en- 
gaging in the sale of industrial equipment, 
and in 1925 he re-entered the railway sup- 
ply business, organizing the Illinois Rail- 
way Equipment Company and continuing 
as its president until his death. 

(Turn to next left-hand page) 
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THE LOCOMOTIVE BOOSTER 


Reduces LOCOMOTIVE MAINTENANCE COSTS 


In analyzing locomotive maintenance costs, many factors must 
be considered to make an accurate comparison. 
But the fundamental factor, wear on moving parts, is pro- 


portional to the stresses involved. 


These stresses, and corresponding wear, are reduced when 
the main cylinders provide the power needed for road 
speeds and the added power of The Locomotive Booster 
is used for starting, accelerating and over the hard spots. 

By using The Locomotive Booster you can build better 
and cheaper instead of just bigger to gain power for a small 
part of the run—perhaps only 5% of the total. 

Capitalize idle weight and spare steam with The Locomo- 
tive Booster and avoid needless operating fuel and mainten- 


ance expense. 


Franklin parts fit—in applying them there is no labor cost for fitting. They are built to original 
dimensions of carefully selected materials—they avoid road failures and excessive maintenance, 


§ 


DV 
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FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK CHICAGO MONTREAL 


Personal Mention 


General 


HENRY YOERG, superintendent motive 
power of the Great Northern, has been 
appointed general superintendent motive 
power, with headquarters as before at St. 
Paul, succeeding William Kelly, retired. 


CHARLES J. Wore, master mechanic of 
the Western Maryland, at Hagerstown, 
Md., has been appointed superintendent of 
motive power, with the same headquarters. 
Mr. Wolfe was born on August 6, 1893, 
at Cumberland, Md., and attended the pub- 
lic schools of that city. He entered rail- 
way service with the Western Maryland 
as messenger at Ridgeley, W. Va., in June, 
1905. In August, 1911, he completed ap- 
prenticeship as a machinist at the Elkins, 
W. Va., shops. He was transferred to the 


Charles J. Wolfe 


transportation department and served as a 
fireman and trainman until October, 1913. 
He was transferred to the Maryland Junc- 
tion shops, Ridgeley, W. Va., and served 
as a leading machinist until March, 1920, 
when he was appointed general foreman 
at Bowest, Pa.; in May, 1920, he was 
transferred to Baltimore, Md., as general 
foreman in charge of terminals; in Jan- 
uary, 1922, he was promoted to master 
mechanic at Baltimore, in charge of the 
Baltimore terminals, and in November, 
1934, was transferred to Hagerstown, Md., 
as division master mechanic. 


Master Mechanics and 
Road Foremen 


E. R. Buck, assistant master mechanic 
of the Pennsylvania, has been appointed 
acting master mechanic, with headquarters 
at East Altoona, Pa. 


A. PEERS, assistant superintendent mo- 
tive power and car department of the 
Canadian Pacific at Montreal, Que., has 
been appointed master mechanic, with the 
same headquarters, succeeding C. A. 
Wheeler, transferred. 
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Е. E. HosrETLER has been appointed as- 
sistant road foreman of engines of the 
Middle Division of the Pennsylvania. 


Н. J. Haske t, assistant road foreman 
of engines and assistant trainmaster of the 
Pennsylvania at Wilkes-Barre, Pa., has 
been appointed assistant road foreman of 
engines of the Long Island. 


К. J. МАСМАМАВА, acting assistant road 
foreman of engines of the Pennsylvania at 
Wilkes-Barre, Pa., has been appointed as- 
sistant road foreman of engines and as- 
sistant train master. 


Car Department 
N. Lareau, assistant car foreman of the 
Atchison, Topeka & Santa Fe at Dodge 
City, Kan., has been appointed car fore- 
man, with headquarters at Hutchinson, 
Kan. 


Purchasing and Stores 


B. Е, Pace has been appointed store- 
keeper of the Southern at Jacksonville to 
succeed Mr. Logan. 


E. J. Becker, district storekeeper of the 
Southern Pacific, at El Paso, Tex., has 
been transferred to Sacramento, Calif., to 
replace Mr. Polk. 


H. Pork, district storekeeper of the 
Southern Pacific at Sacramento, Cal., has 
been appointed assistant purchasing agent, 
with headquarters at Portland, Ore. 


Obituary 
C. B. Younc, who retired as consult- 
ing mechanical engineer of the Chicago, 
Burlington & Quincy on May 1, 1932, with 
headquarters at Chicago, died in that city 


— .RAIL' | 
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'HOBO; Рет BUZZARD; WOULD FLY BACK TO THE ` 
STATION ---AF TER RIDING ON FREIGHT- TRAINS, OUT OF TOWN/LULA.GA. 


on July 1 of paralysis. Mr. Young wa 
born on September 25, 1865, and entered 
the employ of the Chicago, Burlington & 
Quincy in October, 1891, as a draftsman 
at Aurora, Ill. He was promoted to the 
position of chief draftsman, with head- 
quarters at Chicago, November, 1899. Ia 
March, 1902, he became mechanical engi- 
neer and on April 2, 1918, was appointed 
manager of the inspection and testing 
service of the Division of Transportation 
for the Railroad Administration, with head- 
quarters at Washington, D. C. In Marci, 
1919, he was transferred to the staff of the 
Railroad Administration where he remained 
until June 1, 1920, when he returned to 
the Chicago, Burlington & Quincy a 
mechanical engineer. On September 6, 
1927, Mr. Young was appointed consulting 
mechanical engineer and on May 1, 1932, 
retired because of ill health. 


L. E. TEMPLE, mechanical engineer of 
the International-Great Northern, witk 
headquarters at Palestine, Tex., died on 
June 21. Mr. Temple was born on De- 
cember 4, 1899, and entered railway service 
on December 22, 1911, as a messenger for 
the Ft. Worth & Denver City, at Childress, 
Texas. Two years later he became a 
draftsman apprentice, and on August 1, 
1918, he was made a draftsman. On Jan- 
uary 28, 1919, he went with the Interna- 
tional-Great Northern as chief draftsman, 
with headquarters at Palestine, holding this 
position until August 1, 1920, when he re- 
entered the service of the Ft. Worth & 
Denver City as a draftsman at Childress. 
After a short time in the latter position 
he entered the service of the Baldwin 
Locomotive Works, Philadelphia, Pa., as 
detail engineer, leaving this company in 
1921, to return to the International-Great 
Northern as assistant mechanical engineer. 
On May 8, 1922, Mr. Temple was pro- 


‘moted to mechanical engineer. 
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THE “POWER POINTS’’ » » » Where 


the locomotive turns its power into gross ton-miles per train hour. 
» » » Modern locomotives apply 1200 horsepower at each "power 
point", most locomotives ten years old and over apply only 600.» » » 
Twice the power applied at these points produces twice the drawbar 
horsepower. » » » Twice the drawbar horsepower produces twice 


the gross ton-miles per train hour. 
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Friendly Suggestions 
To Roundhouse Foreman 


(Editor’s Note: A roundhouse foreman, working long 
hours under heavy stress, kindly gave us an account of 
part of his night’s duties. This was published in the 
May, 1935, Railway Mechanical Engineer, pages 207-8. 
Since its publication we have received many letters from 
enginehouse foremen, most of them commending the 
article and telling of their own experiences. An extract 
from one of these letters was given in our June number, 
page 241. 

One letter, however, has been received from a boiler 
foreman, Mr. Williams, in which he takes exception to 
the roundhouse foreman’s point of view and frankly 
comments on the practices described in the “Daily Log.” 
We pass it on to our readers with no comment, but in 
the expectation that the ensuing discussions will prove 
helpful to all concerned.) 

ж ж ж о жож 


Аз a supervisor—I have held the position of boiler 


By E. С. Williams* 


can eliminate the strain of any actual work other than 
his regular duties, in order that he will be more bene- 
ficial to the railroad, to himself and to the men who work 
under him. No supervisor can do it all by himself; 
without the co-operation and good workmanship of those 
under him, he is doomed to be a complete failure. 
From the first paragraph of the "Daily Log" it is 
apparent that there must be some friction and ill feeling 
between the day and night supervisory forces of this 
particular roundhouse. Such a condition should not 
exist, and I am wondering where the fault lies. Is it 
the day foremen or the night foreman that will not 
fall in line? Or perhaps it may be that all three of 
them are at fault. Regardless of where the fault lies, 


foreman for several years, 
with experience in both the 
roundhouse and the back 
shop—lI believe I know the 
conditions and circum- 
stances that railroad shops 
are trying to exist through 
and overcome throughout 
our country today. With 
this background, and with 
no intention of starting a 
controversy, I should like to 
comment on “The Round- 
house Foreman’s Daily 
Log," which appeared in 
your May number. 


An Executive, Not a 
Mechanic 


First, I want to try to 
make myself clear on the 
point of supervision, as I 
see and experience it. A 
supervisor should so train 
and educate his men that he 


————— 


* Shreveport, La. 
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Still Working 12 Hours a Day 


(Taken from a letter from a roundhouse foreman) 


A foreman should have the vitality to 
vigorously supervise his men. A fore- 
man's gestures and personality should 
be vigorous and of course stimulating 
to the men. How can this be expected 
when his hours are 50 per cent longer 
and more strenuous than those of his 
men? Years ago the foremen and men 
worked 12 hours. As modern power 
came into the picture, faster schedules 
and production increased, the men had 
to produce more work of a more exact 
nature, their work became more labo- 
rious, their hours were finally reduced 
to eight, to offset the strain. 

e enginehouse foreman is unfor- 
tunately still working 12 hours. Isn't 
it remarkable that he functions as well 
as he does? May I ask you what you 
really think these last four hours are 
costing the company—a chance for a 
good investment I believe. 


it must be corrected before 
the best results can be at- 
tained by their supervision. 

Life is just what we make 
it, regardless of where we 
may be, and we must re- 
member that our jobs are 
not any more important 
than the other fellow's. We 
may have more responsibil- 
ity, it is true, but under all 
conditions there must be co- 
operation and the spirit of 
fellowship for any kind of 
an organization to prosper. 

In my opinion, a super- 
visor is very little more im- 
portant than the men he di- 
rects. The only difference 
that I can see is that he ap- 
plied his ability and knowl- 
edge—and perhaps his per- 
sonality of leadership stood 
out a little from his fellow 
workers—and because of 
this he was picked to shoul- 
der the responsibility. 
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There is also room for criticism in the second para- 
graph of the “Daily Log." As officer in charge, the day 
foreman should and must know that the work was per- 
formed and the engine was O.K. for service before 
placing his signature of approval on the boiler form. 


Seniority and Incompetency 


A complaint was registered by the roundhouse fore- 
man in his "Daily Log" in regard to an erecting shop 
machinist exercising his seniority and placing himself 
in the roundhouse when the erecting shop closed down. 
I am of the opinion that there is a lack of co-operation 
between the day foreman and the night foreman, or they 
would not allow an incompetent man to go on the night 
shift. The night force should not be a dumping ground 
for such a man as this, and he should not have been 
allowed to exercise his seniority, if he was not capable 
of doing the work. 

"There should not be left on any railroad today a 
mechanic that is a specialist; while it is true there are 
special jobs, such as airman, valveman, etc., neverthe- 
less, the men assigned to 
these jobs should be capable 
of performing any duty that 


importance of each and every one doing his part. 
It is true that the duties of a roundhouse foreman 

have increased considerably, but not any more than the 

other foremen who brush shoulders with him daily. 


A Personal Illustration 


Allow me to make a personal demonstration and use 
my job as an illustration. 

Being a boiler foreman I am responsible for all en- 
gines on the division on which I am employed. І am 
not fortunate enough to have any boiler inspector, so І 
have to make all daily, monthly and annual inspection: 
personally; as well as keep a close observation for any 
minor defects that may arise. I have to supervise апа 
direct the men under me and be responsible for all 
cab cards, washout records and other clerical duties that 
may have to be performed in my line of work. 

I have occasionally relieved the roundhouse foreman 
when he was on leave of absence and after performing 
all these duties I am not of the opinion that my job 1s 
a man-killing one and one-man job. On the contrary. 

no one man can be a suc- 
cessful supervisor without 
the help of others. I mean 


they may be called upon to 
do in their line of work. 
Any craftsman that has 
been assigned to back shop 
work who is not competent 
to carry on in the round- 
house, should not for several 
reasons, be allowed under 
any circumstances to exer- 
cise his seniority. The most 
logical reason is that all rail- 
roads are subject to drastic 
rules and regulations in re- 
gard to mechanism of loco- 
motives and parts thereof, 
and we all know that if a 
mechanic does not know a 
defect it will be almost im- 
possible for him to correct 
it if it exists on a locomo- 
tive; if this kind of man is 


Salary Compared to Workers? 
Wages 


(Taken from a letter from a roundhouse foreman) 


If I were extended the same considera- 
tion as is extended to all other men, 
shop and road, I would be allowed time- 
and-a-half after eight hours. At this 
rate I would be working for 65 cents per 
hour—less than an unskilled mechanic 
receives—and the foremen are selected 
because of their experience and ability. 
Logical, isn’t it? Any railroad man 
working my hours would receive 420 
hours for 30 days. My salary is $273.68 
a month. Compare the following— 
these men working 12 hours per day. 


that I have done my best to 
train my men to carry on 
and do their work, correct- 
ing all defects іп accord- 
ance with rules and regula- 
tions, while I am perform- 
ing some of my other duties. 


Don't Let Jobs Master Us 


Our jobs are just what 
we make them: maybe some 
of us are on jobs that 
master us, instead of us 
mastering the job. We 
should find the best job we 
are fitted for, then things 
will come a whole lot easier. 


allówed to remain on the job 
it is probable that a serious 
failure or accident will even- 
tually happen, which will 
cause trouble and maybe loss 
of life to some innocent 
person. 


Must Have Trustworthy Mechanics 


No foreman can see every job as it is assembed, so he 
must have men that he can trust; he must know that 
he has men with mechanical ability who will carry on 
at all times. No matter what practical and executive 
ability a foreman has, he is bound to slip if he has any 
such mechanics working for him as the man “Johnson,” 
referred to in the "Log." 

The only thing commendable in the "Log" is the one 
machinist who received the proper training somewhere. 
This man was playing his part and when he caught up, 
didn't go on the "spot," but went on to another engine 
to help get it ready for service. 

The boilermaker must have been on the "spot" when 
the foreman had to hook up the blow-down line and 
make an interior inspection of the firebox to prevent 
any possible delay in getting the engine out of the house. 
It seems to me this is brought about by the foreman 
not sufficiently impressing on all of his men the great 
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pes B In conclusion I want to 
. y i say that all of us are loaded 

Classification Hour Month to capacity with duties and 
Enginehouse foreman.... .. $273.68 it is no use to grumble and 
Machinist helper — te ls 58 243.00 complain, because every one 
Unskilled mechanic...... 10 294.00 is too busy to listen to any- 
Machinist, minimumrate 77 323.40 thing other than something 
Machinist, maximumrate 90 318.00 pleasing. The only advice 


I know is to keep vour chin 
up and carry on to the best 
of your ability. 

As far as recreation is concerned, if one handles his 
job right there can be such a thing as recreation while 
on duty; however, I get plenty off duty. While on 
duty you must remember that your time belongs to the 
railroad, but when you are off duty forget the cares and 
worries of your responsible position and then you can 
enjoy yourself and be refreshed when it comes vour 
turn to go on the race track. 


A Use ror EvenvTHING.— Bullet-proof trains are constructed 
in Central America by putting old telephone directories between 
the two sheets of steel which ordinarily form the car sides. Al- 
though the cars were built of double steel plates, these had been 
penetrated by the high-powered bullets fired by bandits who íre- 
quently attack the trains. Someone discovered that when tele- 
phone books were placed between the plates, the bullets did not 
come through. Thereupon, an order was placed for 4,000 Ib. of 
old New York telephone books. 
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Heat Transmission in 
Locomotive Boilers 


Part III 


In the first section of this article, which appeared in 
the May issue of the Railway Mechanical Engineer, Mr. 
Vincent reviewed the Coatesville test of 1912 and subse- 
quent locomotive laboratory tests. Available test data 
were tabulated and detailed explanations of these data 
were given. The second section, which appeared in the 
June issue, was devoted to a discussion of the tabulated 
data which discussion was not completed. No installment 
was Included in the July issue. 


Further Discussion of Tabulated Data 


24—The percentage of the total heat transferred over 
the firebox, tube and superheater surfaces, respectively, 
as shown in columns 11a, 12a and 13a, of Tables 10— 
18, has been plotted in relation to the total weight of gas 
per sfg/hr. flowing through the boiler. Figs. 7—7G, 
show these relations. It is evident from the plots that 
the heat transferred varies in a straight line relation 
with the gas flow. In nearly every instance, the heat 
transferred over the heating surfaces of stayed fireboxes 
decreases with increasing gas flow, while that trans- 
ferred over the tube and superheater surfaces increases 
as the gas flow. The single exception is the syphon 
equipped boiler, for which other laws govern. In the 
water-tube firebox, the normal trend is reversed for 
firehox and tubes. 

It is clearly shown. from the evidence presented, that 
the weight of gas flowing over the heating surfaces is 
the all-important factor in the distribution of work 
between firebox and tubes. When the gas flow is aug- 
mented, the tube transfer increases in conformity with 
well known laws of heat transmission. In the firebox, 
the heat transferred appears to bear an inverse relation 
to the speed of the gases. In other words, the longer 
the charge of gas remains in the firebox, the greater is 
the heat transfer. 

The effect of placing additional heating surface in the 
firebox, located in the gas stream, is shown on Figs. 7D 
and 7E, representing respectively, the Illinois Central 
boiler with and without syphons. When syphons are 
added, the trend of tube transfer is reversed, the fire- 
box transfer becoming almost constant at all rates of 
gas flow. 

It is evident that when syphons are added to a firebox 
a very considerable portion of the heat is transferred by 
convection. This is because the walls of the syphons 
are disposed in such a manner that the gases which 
otherwise do not reach the firebox heating surface are, 
with the syphons, divided into thin streams having rapid 
motion, a condition conducive to high heat transfer by 
convection. The temperature in the front of the syphon- 
equipped firebox was approximately 300 deg. F. lower 
than in the non-syphon equipped boiler which lends 
confirmation to this theory. 

It is of interest to note the constancy of the heat 
transfer over the superheating surfaces, regardless of 
the variations which are coincidently occurring in the 
surrounding tubular surfaces. It would appear that, 
for the two boilers equipped with Type E superheaters, 
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By H. S. Vincent* 


Conclusion of a study as to 
the relative value of heating 
surfaces in firebox, tubes and 
flues and in superheaters 


the increase in heat transfer with gas flow is somewhat 
less than with the Type A heater. The evidence, how- 
ever, is too meagre to warrant any definite conclusion. 

25—The allocation of the heat transferred in the 
boiler to its component surfaces gives important evidence 
as to the value of the coefficient of heat transmission. 
Average values of this coefficient are given in columns 
17a, 18a and 19a, of Tables 10—18. Equations (5), 
(6) and (7), indicate how these data were derived. 

In Figs. 8—8G, inclusive, the values of the coefficients 
are plotted in relation to the fuel burned per sfg/hr. 
and a smooth curve is drawn indicating the trend of 
the data. Attention is particularly directed to Figs. 
8D—A8G, inclusive, representing the boilers without com- 
bustion chambers. In these boilers the coefficient of 
transmission k,, through the firebox walls, increases 
rapidly in relation to the fuel actually burned. Ве- 
tween the rates of 40 and 80 Ib. рег síg /hr. the increase 
in transmission ranges between 40 and 70 per cent. 
Figs. 8—8A illustrate the effect on firebox transmission 
of lengthening the combustion. chamber. It is also 
worthy of note that the coefficient ks equals or exceeds 
kt in all but one of the stayed fireboxes. E 

It is evident that the high value of kf, as compared 
with bt and ks, is due, in large. part, to the heat trans- 
ferred by radiation from the firebed and flaming gases. 
It is probably true that only a relatively thin envelope 
of the gases ever touch the firebox sheets, especially at 
high rates of energy liberation. At the rear end of the 
arch where the gases are crowded between it and the 
crown sheet, the rate of transfer is probably greater. 

The flow of water over the firebox surfaces, is prob- 
ably no more rapid than over the tube surfaces, con- 
sequently, the coefficient of transmission by convection 
is about equal for the same tempcrature difference and 
speed of gas flow. 

In the case of B. L. W. No. 60,000 with water-tube 
firebox, the coefficient К , Fig. 8C, is less than that of the 
other locomotives. This is because of the excessive value 
of R, and the fact that the transmission of heat by radia- 
tion from the firebed and gases is less effective in this 
type of firebox. The firebox heating surface of No. 
60,000, from which the value of R — 9.36 is derived, 
comprises the total surface of all the water-tubes and 
drums which surround the firebox, amounting with the 
arch tubes to 772 sq. ft. If the projected area of the 
interior of the firebox were used, the heating surface, 


* Formerly chief consulting engineer, Franklin Railway Supply Co. 
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including arch tubes, would be reduced to 342 sq. ft., 
giving a value of R — 4.14. By multiplying columns 
14a and 172a, Table 13, by 2.26, the corresponding values 
for the projected area of firebox may be determined. 
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The Coatesville Test 


26—Attention has been directed to the source of the 
data on which the Cole design ratios were largely based. 
In Tables 9 and 18, this data for the radial stayed 
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Figs. 7-7H—Heat transferred over firebox, tube 
and superheater surfaces in percentage of total 
heat transfer 
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Fig. 8-Pennsylvania Class M1A 
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boiler is assembled in the same manner as described 
for Tables 1—8 and 10—17. The heat transferred over 
firebox and tube heating surfaces has been taken directly 
from the test record of evaporation and five per cent 
added for external radiation. 

The temperatures, shown in columns 4a, 5a and 6a, 
have been calculated from the evaporative data as fire- 
box temperatures were not taken in the test. The per 
cent of heat transferred over firebox and tube suríaces, 
as shown in columns 11а and 12a, is plotted in Fig. 
7H, in relation to the gas flow. The general trend of 
the data is similar to that of the other stayed firebox 
boilers discussed. 

In Fig. 6H, the evaporation of firebox and tubes as 
related to the dry fuel fired per sfg/hr. is shown. It 
will be observed that in this boiler the tube evaporation 
greatly exceeds that of the firebox, completely reversing 
the order found in the other examples cited. 

There are at least two reasons why the Coatesville test 
is not typical or representative of present-day loco- 
motive operation; (a) the boiler was not equipped with 
a brick arch at the time of the test, consequently the 
gases were short-circuited to the tubes, reducing the 
normal transfer in the firebox, both by convection and 
flame radiation. In a test of the Pennsylvania Mikado*, 


* Pennsylvania Bulletin No. 30. 
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Figs. 8-8H—Coefficient of heat transmission over firebox, tube and superheating surfaces 
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5000 class, with and without an arch, it was found that 
there was a difference in evaporation per pound of fuel, 
of 6.7 per cent at a firing rate of 80 lb., per sfg /hr. and 
18 per cent at a firing rate of 150 lb. in favor of the 
arch, (b) the firebox was isolated from the tubular 
compartment, consequently, there was no horizontal cir- 
culation of water across the firebox surfaces. The 
movement of the water in a normal boiler is an im- 
portant factor in promoting heat transfer. This fact 
offers an explanation of the low rate of heat transfer 
which characterizes the tubular fireboxes of stationary 
boilers as well as of locomotives. 

After the Coatesville boiler had been restored to its 
normal condition, a test was made by the late George 
L. Fowler to determine the movement of water along 
the firebox sides. Quoting from his report, “there is 
a regular slow movement from front to back, broken 
throughout the whole course by violent agitation and 
innumerable cross currents." 


General Discussion 


27—Wohlenberg9, bv strict mathematical analysis 
evolved a coefficient for the fraction of liberated energy 
which is absorbed in the furnace of a stationary boiler, 
when the rate of fuel consumption fuel characteristics 


* A, S. М. E. Proceedings 1925 and 1926. 
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and excess air supply are known. Having the funda- 
mentals, it is necessary to solve for a mean flame tem- 
perature that will balance the equation. This analysis, 
as worked out by Wohlenberg, applies strictly to a 
firebox of cubical form. Its application to a locomotive 
boiler involves unknown factors, because of the pe- 
culiar shape. Until more accurate data are available 
as to the effect of radiation on such an involved form 
as the locomotive firebox, the writer believes that the 
empirical method of approach will yield better results. 

The percentage of heat absorbed in the firebox, as 
related to the ratio between available heat and firebox 
heating surface, for all of the locomotive boilers herein 
discussed, is shown in Fig. 9. A curve is also given for 
Wohlenberg's coefficient applying to the cubical furnace 
of a stationary boiler having water walls and using 
pulverized coal with 30 per cent excess air. A curve 
representing eight tests cited by Orrok?, made on large 
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stationary boilers is also shown in Fig. 9. 

The locomotive curves have similar characteristics. 
with exception of B.L.W. No. 60,000 and Illinois Cen- 
tral with syphon. It will be seen that there is a remark- 
able correspondence between the curves for the Penn- 
sylvania Classes Mla, and Ils, although the fireboxe- 
are of very dissimilar design. These locomotives are 
equipped with the Type E superheater, all others cited 
in this discussion have the Type A superheater. 

As the ratio of heat liberation decreases, the fraction 
of total heat absorbed in the firebox becomes greater. 
The trend of the curves indicate that at very high rate- 
of combustion the fraction of heat absorbed in the fire- 
box tends to become constant. 

The locus of the curve representing the Coatesvilie 
test is well below the position it should assume by vir- 
tue of its heating suríace ratio. 

28—As further evidence of the relative constancy of 
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Fig. 10—Equivalent evaporation per square foot of fire- 
box heating surface as related to the ratio R 
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the relation Wf = PfR, in a stayed firebox of normal 
design, two values of this relation are shown in Fig. 
10, for fuel consumption rates of 100 Ib. and 120 Ib. per 
sfg /hr. The actual values of Pf, as determined írom 
the test data are indicated and curves are constructed 
to equation ;— 
WES ВТВ. ааа Qo: 

in which 

Pf- equivalent evaporation per hour per square foot of firebox heating 

surface 

The coefficient Wf will vary with each change in 
rate of fuel fired. It will be observed that for most of 
the tests the value Wf = 465 represents closely the 
actual values of Pf for a fuel consumption of 100 Ib. 
рег sfg /hr.; likewise, the coefficient Wf = 525 is rea- 
sonably representative of the values of Pf for a fuel 
consumption of 120 Ib. per sfg/hr. The only exception 
in the fireboxes of normal construction is Pennsylvania 
Class H8. We have noted from Fig. 6G that the firebox 
of this locomotive reached its maximum evaporation at 
a firing rate of 101 Ib. per sfg/hr.; consequently, for 
any higher firing rate, the value of Wf will have de- 
creased as is indicated in Fig. 10. 

The writer believes that this exhibit clearly proves a 
definite relation between Pf and R at any firing rate up 
to 8Gw max. Because of the change in the shape oí 


7A. S. M. E. Proceedings, 1925. 
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the evaporative curve as it approaches its maximum (see 
Fig. 6G) the equation H'f = PfR is not valid beyond 
SGw max. 

Among the implications involved in this assumption, 
the most important is that all firebox heating surface is 
not of equal value in heat transmission. Class Mla, 
with a ratio of R = 5.71 is, because of its 98-in. com- 
bustion chamber, a less efficient evaporator per unit of 
surface than classes K4s, and Ils, with shorter com- 
bustion chambers but otherwise similar in design. 
Classes E3, and H8, with no combustion chamber, are 


Table of Symbols 
Ratios. A 
R —Firebox heating surface to grate area 
Rı —Tube and flue heating surface to grate area 
К= --Superheating surface to grate area 


Ro —Grate area (sq. ft) 


Evaporation and Efficiency 

W  —Evaporation of boiler—total per hour 

Wí —Evaporation of firebox per hour 

Wt —Evaporation of tubes and flues per hour 

Ws —Evaporation of superheater per hour (equivalent) 

u == B.t.u. required to produce 1 lb. steam from feedwater 

k  —Coefficiert of heat transmission 

kf —Coefficient of heat transmission, firebox 

kt —Coefficient of heat transmission, tubes and flues 

ks —Coefficient of heat transmission, superheater 

F —Evaporative efficiency of total boiler 

Fr —Evaporative efficiency of firebox 

Ft —Evaporative efficiency of tubes and flues 

Fs —Evaporative efficiency of superheater 

Fy А cent of available heat transferred over total heating surface 

y —K/u 

Y =KRo/u 

m and n constants--varying with boiler design and fuel characteristics 

Pf —Enquivalent evaporation—per sq.ft. per hr.---firebox heating surface 

Pt —Equivalent evaporation—per sq.ft. per hr.—tubes and flues, heat- 
ing surface 

Ps —Equivalent evaporation— per 
surface 


sq.ft. per hr.—superheater heating 


Temperatures 
t —temperature of gas 
tw—temperature of saturated steam in boiler 
ts —temperature of superheated steam in branch pipes 


а —temperature at fire bed—tw 
b —temperature at tube entrance—tw 
c —temperature in smokebox—tw 


Combustion 
G —Weight dry fuel fired per sq.ft.grate per hour 
Gc — Weight gas over heating surfaces per sq.ft.grate per hour 
Gw max.—Firing rate per sq.ft.grate per hour at max evaporation 
e, f, g—Constants varying with boiler design and fuel characteristics 
Cg —Weight of gas per lb. coal burned 
Cb —Ratio coal burned to dry coal fired 
Cp — Mean specific heat of mixed gases at constant press. between 0 deg. 
to t deg. F. 
К —Calorific value—dry fuel—B.t.u. per Ib. 
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Ratio of Tube and Flue Heating Surface to Grate Area= Ri 
Fig. 11—Equivalent evaporation per square foot of tube 
and flue heating surface as related to the ratio Ri 
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still more efficient per unit of surface. The curve also 
implies that the data derived from temperature relations 
is reasonably consistent. 

As indicated in paragraph 23, the firebox evaporation 
of Class E3, as estimated from the tube temperature, is 
thought to be too high. The curves in Fig. 10 give evi- 
dence as to the correctness of this assumption and show 
the position the E3 should take, which is near that of 
Class H8. 

‘The evaporative rate of B.L.W. No. 60,000, falls be- 
low the normal rate for a stayed firebox having an equal 
value of Р. 

29—The relation between tube and flue evaporation, 
Pt and the ratio Ry, is more involved, as indicated by 
Fig. 11. Here, the length, diameter and arrangement 
of tubes and flues enter the problem. 

It appears that for any related grouping of these 
variables, H^? can be expressed by the equation ;— 

Wi et ООЛО ts QD 
in which 

Pt = equivalent evaporation per hour per square foot of tube and flue 

heating surface 

Values of It, for firing rate of 100 Ib. per sfg/hr. 
are indicated in Fig. 11. The boilers under discussion 
fall normally into three groups. As might be expected, 
Classes E3, and H8, with short tubes of the same length, 
can be ranged together, coming under an average value 
of ]F1—242. The Pennsylvania Classes Mla, and Ils, 
with similar tube arrangement and length and the Illi- 
nois Central non-syphon, having the unusual combina- 
tion of 2-in. tubes, 246 in. long fall together under a 
value of Wł = 308. Pennsylvania Class K4s, and 
B.L.W. No. 60,000, with unequal tube length, but both 
arranged for Type А ѕирегһеаѓег, take a value of 
Wt = 412. 

It is evident that we do not have sufficient data to 
reach a definite conclusion as to the proper value of 
Wt for any given combination of tube size, length and 
arrangement. The method herein proposed offers a 
logical means of acquiring the desired data. 

As a check on the correctness of the evaporative rates 
shown in Fig. 11, they will be compared with Test No. 
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Fig. 12—Equivalent evaporation per square foot of super- 
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3217, Class H8, run at a firing rate of 1133 Ib. per 
sfg/hr. From temperature read.ngs taken in the flues, 
the evaporative rate can be calculated ;— 


Temperature in flue, firebox епд......................... 
Temperature in flue, smokebox епӣ....................... 690 deg. F. 
Difference in sensible heat between firebox and smokebox end. 
Weight of gas per hour passing through one flue.......... 
B.t.u. transferred in flue per hr. to water and steam 

хе 598 x 4n loss. es аа Rx ao ERA E ERE 206,700 B.t.u. 
B.t.u. transferred per hr. over superheating surface, one flue. 97,300 B.t.u. 
B.t.u. transferred per hr. over water heating surface, one flue. 109,400 B.t.u. 


Water heating surface per #ие......................... 20.99 sq. ft. 
Equivalent evaporation per hr. per sq. ft. of flue heating 
surface = 109,400/20.99 x 970 x 105 = ................ 5.12 Ib. 


This is 105 per cent of the rate shown in Fig. 11, de- 
tived by a different method. The gas flow for Class H8, 
is somewhat below normal but this accounts for only 
a small percentage of the discrepancy between the actual 
evaporation and that contemplated in the Cole tables. 

By a similar calculation it will be found that Test No. 
3109, Class E3, at a firing rate of 104.3 lb. developed a 
value of Pt, = 6.22 for the flues and Pt = 7.35 for the 
tubes, or a mean value for tubes and flues of Pf, = 6.83. 
This is 95 per cent of the rate given by the equation 
Pt = 242/R,. 

The value of Pt, shown in Fig. 11, for the boilers 
having flue arrangement for Type E superheaters, are 
lower than for the Type A, arrangement. The effect of 
this is offset by the increased evaporative surface—from 
10 to 12 per cent—which may be secured with the Type 
E arrangement in boilers of similar dimensions. 


Table 22—Comparison of Actual Evaporative Rates with 
Cole Factors, at Fuel Consumption of 100 ib. per SFG/Hr. 


Equivalent 
evaporation, 
tubes, flues 
Equivalent and super- 
evaporation heater 
per Col- per 
sq.ft. umn Cole sq.ft. Column 
of firebox 2 firebox of tube 5, 
heating divided factor, and flue divided 
Class surface, by lb. per heating by Cole 
of pounds factor sq.ft. surface factor factor lb. per 
Loco- per of evapo- per Ib. of evapo- sq. ft. per hour 
motive ' hour ration hour perhour ration Tubes Flues 
1 2 3 4 5 6 7 8 
Mla 77.0 57.9 55 6.25 4.62 8.73 9.50 
K4s 116.0 87.5 55 8.92 6.73 8.73 10.17 
115 113.0 87.6 55 6.20 4.77 8.73 9.50 
60, 34.1 26.2 9.75 7.50 8.20 9.18 
1742 115.0 87.0 55 7.57 5.72 8.55 9.86 
syphon. 136.5 103.2 55 4.99 3.78 8.55 9.86 
E3sd ... 152.0 114.7 55 9.28 7.00 9.44 11.53 
H8sb ... 134.0 101.1 55 6.09 4.60 9.97 11.65 
Coatesville 
test ... 62.9 52.2 55 11.88 9.85 9.66 


The factors in column 8, for fines. Classes Mla, and Ils, were not in- 
cluded in the original Cole tables. These are taken from tables published 
by Dr. A. I. Lipetz.* and apply to boilers equipped with Type E supor- 
heater, 


* Transactions A.S.M.E.. Railroads. Vol. 35. No. 9. 
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30—The relation between the heat transferred over 
the superheater, in terms of equivalent evaporation per 
square foot of superheating surface, and the ratio К», 
for the boilers under discussion, is shown in Fig. 12. 
The curve drawn through the plotted positions, in ac- 
cordance with the equation Ws = PR», indicates that, 
regardless of design of boiler or superheater, there is a 
relatively constant relation between Ps and Ro. Never- 
theless, the value of improvement in superheater design 
is indicated by the position of the plotted points in rela- 
tion to the curve. 

31—As previously mentioned, the Cole factors were 
primarily based on the Coatesville test, but the author 
also utilized the experiments made at Altoona with tube 
and flue temperature. Strictly speaking, the Cole fac- 
tors apply only to the heat transferred to the water, at a 
temperature corresponding to the boiler pressure. Sub- 
sequently it became the practice to assume that these 
factors also include the heat transferred over the super- 
heater. This is probably the source of some of the error 
which has arisen in applying them to modern boilers 
with high superheat. 

A comparison is given in Table 22 between the 
evaporation per square foot of firebox and tubular heat- 
ing surface as derived by the method discussed herein, 
and the unit evaporative rates as given in the Cole tables 
for the various locomotives under consideration. The 
Cole tables are based on actual evaporation; that is, 
steam at branch-pipe pressure and temperatures, from 
water at feedwater temperature. Therefore, for the fire- 
box it is necessary to divide the evaporative rates 
shown in column 2, Table 22, by the appropriate factor 
of evaporation to get the actual evaporative rates, 
column 3, which are comparable with the Cole rates 
shown in column 4. The same method is used in com- 
paring column 6 with the Cole rate for tubes and flues. 
columns 7 and 8. 

The factor of evaporation as here used is the ratio of 
the heat required to generate one pound of steam under 
actual conditions of pressure and temperature, to that 
required to generate one pound of steam “from and at 
212 deg. F." 


Factor of evaporation = (H—h) /970.2 
in which 


Н = total heat in one pound of steam at boiler pressure and steam 
temperature 
h=heat of the liquid at feed temperature 
970.2 — latent heat of evaporation of one pound of steam at 212 deg. F. 
In accordance with the usual custom the fraction has 
been omitted and the figure 970 used. 
32—In three of the tests under consideration, namely 
those of locomotives Mla, 115 and H8sb, as indicated by 


(Continued on page 343) 
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Air Brakes and Entomology 


T wo species of wasps illustrating relative difference in size 


[Г many respects the two subjects, air brakes and 
entomology, are very far apart, but of late years 
certain insects have manifested an interest in some 
air brake devices to the extent that man in turn must 
become interested in this insect life to the end that he 
may keep their activities from becoming harmful. 

Someone has said that if man were not the dominant 
animal, this would be the age of insects. They out- 
number all other groups of animals combined and show 
a wealth of individualism. The amazing variety and 
specialization of habit, the extraordinary adaptation and 
shifts for living which insects show lead men to ponder 
on the ways of nature. 


The Mud Dauber 


Scientists tell us that our next great war will be 
against insects, and already we are having skirmishes 
with the enemy along numerous fronts. Furthermore, 
as in wars between nations, all is not spectacular bom- 
bardment and wholesale destruction. Some insects in 
their struggle for existence do not create the devasta- 
tion that accompanies the marching armies of locusts, 
grasshoppers or termites, but their activities are most 
annoying to man to say the least. In this latter classi- 
fication we can place the so-called mud dauber, or wasp. 

His offense against mankind lies solely in the fact that 
in creating a suitable environment for the rearing of 
his off-spring, he at times selects a spot that was de- 
signed by man for an entirely different purpose. Those 
familiar with the functioning of air brake mechanism 
are aware of the necessity for passages leading to the 
atmosphere for the escape of air. These passages are in 
some instances well suited to the needs of the mud 
dauber, but if they are stopped up by its nests the ap- 
paratus may fail to function. 


Wasp Excluder 


The obvious method of procedure in discouraging this 
lady (for the female is the offender) in the exercise of 
her home-making instinct is to provide a passage that 
she cannot enter. This is possible in some instances, 
and has been done where practical. As an illustration, 
it is now the practice to install in the brake cylinder 
exhaust port of existing air brake apparatus a screened 
fitting known as a “wasp excluder." This fitting must 
have an opening equivalent to the 36 in. port that it 
15 protecting. Fortunately, it does not affect the ef- 
ficiency of the functioning of the devices if the opening 
I$ divided into several apertures too small for the pass- 
age of the wasps. 

Incidentally, in the design of the screen, the net size 
of the opening is not the only requisite. Another very 

* Chief Engineer, Westinghouse Air Brake Company. 
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The wasp, of the mud dauber 
variety, is a source of danger 
because of interference with air 
brake operation. Problem ne- 
cessitates thorough study and 
research 


By €. D. Stewart* 


important factor which must be borne in mind is that 
a series of small openings is more readily obstructed 
by freezing moisture than one large opening, so that 
careful consideration must be given to the arrangement 
as well as the shape of the group of openings. Still 
another problem that has proven more serious than 
anticipated is the theft of these fittings. Although a 
bushel basket of them would have no real value, never- 
theless, they seem to intrigue the brake rod riding clien- 
tele of our railroads, and this fact must be taken into 
account. 


Do Wasps Have Pet Aversions? 


Modern conditions have added another complexity to 
the problem in that in the new air brake equipments, there 
are now required more and in some cases larger exhaust 
openings in which nothing must be placed that will affect 
the free passage of air, or that will in any way con- 
tribute to the stoppage of the passage from any source, 
if the integrity of the brake is to be preserved. With 
this in mind, a study is being conducted into the habits 
of the mud daubers to learn, if possible, if there are any 
conditions that may be set up that will discourage their 
activities. Human beings have their likes and dislikes, 
and it seems reasonable to suppose that mud daubers 
also have their pet aversion. 

Test blocks with openings of every conceivable shape 
have been devised and set up in various parts of the 
country. Holes ranging in size from .056 in. to 75 in. 
in diameter have been drilled in various manners, such 
as horizontally, at angles sloping upward and downward, 
and some with right angle bends that would tend to 
make the interior recesses dark, all with the thought of 
learning if there are any conditions that are repugnant 
to these fellows. Observations of these blocks at fre- 
quent intervals reveal that the insects do select cer- 
tain types of openings more readily than others, but 
when the more desirable locations have been taken up, 
the late comers seem to be content with second and 
even third choice, and soon all available openings within 
a rather large range have been appropriated. 

With the information available up to the present time, 
therefore, it seems that the only discouraging element is 
size of aperture, and unfortunately the size is either 
larger or smaller than is convenient in air brake design. 
Furthermore, it is possible that large openings may be 
filled bv other species, as there are some 10,000 species 
of wasps, and the variation in size covers a considerable 
range. 


Wide Variety of Habits and Characteristics 
For those who take their entomology seriously it 
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would not do to leave the impression that mud dauber 
is the name these insects respond to within their own 
circles. The small variety which frequents the south- 
western portion of the United States is Trypoxilon 
Arizonese Fox, being attractively striped red and black. 
The intermediate size relative, striped yellow and black, 
is Sceliphron Caementarium Drury, and is more widely 
distributed. The Primo Carnera of the tribe, green in 
color, is Chlorion (Chlorion) Cyaneum Dahl. His feet 


Wasp excluder in brake cylinder exhaust port 


alone would get stuck in the opening that the Trypoxilon 
uses for a home. 

As a matter of fact, the term "mud dauber" must be 
resented by some of the tribe, because there are varieties 
that use nothing but petals of flowers with which to build 
their nests and seal in the food for the larva of the next 
generation. These different characteristics of the several 
species have led to referring to them as the mason wasp, 
the carpenter, the tailor and the miner. 

Anyone who has in mind undertaking to provide some 
means for keeping these ladies where they belong should 
not take them too lightly. A fairly brief study of their 
history and present life will not only be exceedingly 


Test block is so constructed that it can be opened up to 
give a view of all passages with minimum disturbance of 
mud daubers' nests 


fascinating, but increase very materially one's respect 
for their talents. It seems appropriate, therefore, to 
briefly touch on some of their activities and indicate 
where this subject can be pursued to any length desired.* 

Entomologists have classified animals that have three 
pairs of legs, insects, and insects in turn are divided into 
orders, superfamilies, families, subfamilies, genus and 
species. Now, because of many common characteristics 
the wasp is grouped with ants and bees under the order 
Hymenoptera. Individual characteristics in appearance 


"J. Н. Fabre—Hunting Wasps. V. L. Kellog—Insects. T. H. Com- 
stock—Introduction of Entomology. P. Rau—Wasp Studies Afield, 
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and behavior allocate these in. turn into the various 
subdivisions and species, and it is with relatively few oí 
the ten thousand species in which we are interested in 
connection with our prevent problem. These particular 
species are referred to as solitary wasps because they 
usually shift for themselves, as contrasted with the bee 
and yellow jacket termed “Social Hymenoptera,” which 
divide their activities among workers, drones and queens. 
The solitary wasps are in physical structure the most 
superbly specialized of insects. Their unusual physical 
endowment is correlated with extraordinary industry 
and behavior, having perhaps the greatest range of ac- 
tivity of any of the insects. 

The ancestry presents an interesting study, since 
the group appears to have been fully developed in the 
lower tertiary age, as is deduced from a study of the 
fossils found in the Baltic amber of that age. Unques- 
tionably, therefore, their evolution has extended over à 
period of four to six million years. It is not so surpris- 


x 
7 


Test block opened up and showing wasps' nests in different 
sizes and types of holes 


ing therefore, to find that they exhibit such a diversity 
of habits, especially when we remember the whole mam- 
malian class, man included, has had a shorter evolution. 

By way of illustrating the claim of intelligence, some- 
times reterred to as "instinct," let us briefly note the 
skill employed in providing for the continuation of the 
race based on the observations of Faber, conceded to be 
one of the world's greatest entomological observers, and 
I suggest that anyone will be intensely entertained in 
reading the complete volumes of Faber's accounts in 
more or less story form of the life of the wasp. 


Life Cycle of Mud Dauber 


There are several species of wasps that are mud 
daubers and the study of any particular one will serve to 
teach something of their habits. The life cycle of this 
insect includes the egg, the larva, the pupa and the wasp. 
After the female wasp has laid the egg, the larva on 
hatching must shift for itself, but in order to reduce the 
uncertainty as much as possible the mother provides the 
first few days’ food. With the wasp in which we are 
interested, this food invariably consists of a spider, and 
in order that this food may be in suitable condition when 
it is required the wasp exercises the first one of its 
remarkable instincts. 
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Instead of killing the spider, which would mean that 
it would be spoiled before the lava was hatched, the 
wasp administers an anzsthetic by a sting most scien- 
tifically placed. An anatomical study of a spider reveals 
that this sting to be effective without causing death must 
be placed with absolute precision. The spider is then 
completely inert, but will remain alive for many days. 

After the spider has been placed in the nest the wasp 
is called upon for its second remarkable performance. 
The egg must be laid at a specific point on the body of 
the spider, following which the nest is then sealed and 
the mother wasp leaves, nevermore to return. After a 
period of days the larva is hatched and immediately be- 
gins to devour the spider in order that it may acquire 
the strength and materials for the cocoon it will shortly 
build. At this stage this new-born larva, with no en- 
dowment other than instinct accumulated through the 
centuries, eats its way into the spider's body in such a 
manner that although the process extends over a num- 
ber of days, life remains in the spider until the last 
day. 

This remarkable feat is made possible, first by the 
precise location of the egg by the mother, and second, 
by the unerring instinct of the larva to skillfully avoid 
all vital organs until the last. On completing the last 
vestige of the spider, the larva is then ready to weave 
its own shroud skillfully compounded of silk, glue and 
sand. From this cocoon it later emerges as a wasp and 
coming out of the nest prepared by its mother it emerges 
into the world ready to repeat this phenomenal cycle. 

We have spoken only of the trouble these wasps cause 
mankind and it would not be fair to omit some reference 
to the good they do. Only recently the Department of 
Agriculture sent 40,000 wasps by air plane from Morris- 
town, N. J., to Pacific Coast states to make war on an 
infinitely worse insect enemy of man—the coddling 
moth. The particular specie of wasp that was shipped 
deposits its egg on the moth while in the grub state, 
instead of the spider which is used by some other species. 
It is hoped by means of these wasps shortly to take out 
of circulation sufficient coddling moths to prevent the 
destruction of the apple orchards of the West. 


Heat Transmission in Boilers 
(Continued from page 310) 


Table 23, the firebox reached its limit of evaporation 
within the range of firing. It must not be assumed that 
this is because of inability of the metal surfaces to trans- 
mit a greater quantity of heat. In every case the heat 
transfer was limited by an excessive amount of unburned 
fuel. There is no indication that the heating surface had 
reached its limit of absorption in any of the boilers under 
consideration. Table 23, shows that the locomotive equip- 
ped with syphons would, if worked to capacity, have de- 
veloped an average heat transfer in the firebox of 217,- 
000 B.t.u. per hour, per square foot of heating surface. 
Column 5, of Table 23, indicates a relation between the 
heat absorbed in the firebox and the percentage of the 
fuel actually burned. 

33—The heat absorbed by a boiler bears almost a 
constant relation to the heat available for absorption, 
regardless of peculiarities of design. In Fig. 13, the 
efficiency of heat absorption is plotted in relation to the 
dry fuel fired per sfg/hr. The percentages shown by 
the vertical scale are derived from Tables 1-10, by 


Railway Mechanical Engineer 
AUGUST, 1935 


dividing column 13 by column 11, and multiplying the 
quotient by 100. With exception of the Coatesville test, 
a curve through the plotted points to equation ; 

Fy = 86 — 0.0055С..................... (22) 
in which 


Fy = percentage of available heat transferred over total heating surface. 


very closely represents the remaining 56 tests. The 
location of the plots for the Coatesville test offers addi- 
tional evidence that it was sub-normal. 

34Finally, it has been shown by Figs. 10, 11 and 12, 
that the heat transferred over the firebox, tube and 


Table 23—Maximum Heat Transfer in Firebox 


1 Е 3 4 5 
Maximum 
heat 
transfer 
developed in Maximum 
test, from heat transfer 
curve Wf, from 
Ratio of at highest equation Coal burned 
firebox range Gwfmax. = er cent 
Class heating of firing. mf/2nf. of coal fired, 
o surface to B.t.u. B.t.u. at firing 
Loco- grate area per sq.ft. per sq.ft. rate of 100 Ib. 
motive =R per hour per hour per sfg/hr. 

Penna. Mla 107,000 117,800 73.6 
Penna. K4s 157,600 162.700 88.5 
Penna. 115 108,900 126,400 75.5 
B.L.W. 60000 42,400 52,700 76.5 
I.C. 1742 107,700 155,000 84.5 
I.C. 1742* 116,000 217,000 90.0 
Penna.  E3sd 151,000 174,000 77.5 
Penna.  H8sb 127,700 129,700 70.5 
Coatesville 57,500 61,100 86.5 


* Equipped with syphon. 


superheating surfaces is inversely proportional to the 
ratio between the respective heating surfaces and the 
grate area. This is equivalent to saying that the heat 
transferred to the water and steam in a locomotive boiler 
is, within practicable limits, independent of the area of 
the heating surface and varies solely as the quantity of 
heat available for transmtssion. 

In relation to the firing rate, the unavailable heat in- 
creases more rapidly than the available, causing the 
boiler to reach a limit of evaporation. Consequently, 
the prime considerations in the design of a locomotive 
boiler are (a) grate area, and (b) weight of fuel fired 
per unit of the time and area (lb. per sfg/hr.). For 
both, sustained capacity and thermal efficiency (a), 
should be as large and (b), as small as practicable within 
the limits set for the designer. 

As a correlary to this conclusion it must be said that 
a boiler can not be satisfactorily designed or rated on 
the basis of heating surface alone without first relating 
this surface to the area of grate and rate of firing. 

35— There may be some criticism of the method used 
in this analysis on account of the assumption that the 
gases in the firebox have the same composition as is 
shown by the smokebox analysis. The writer admits 
that the gases near the grate may not be correctly rep- 
resented by the smokebox analysis, but is of the opinion 
that the gases near the tube sheet have approximately 
the same composition as in the smokebox. The heat in 
the gases at the firebed has been used in this study only 
for calculating the quantity kf. All of the remaining 
analysis is based solely on the heat content of the gases 
at the tube sheet. 

The author desires to acknowledge the assistance 
rendered him in the preparation of this article by the 
test plant bulletins of the Pennsylvania Railroad and 
the University of Illinois; publications of the Baldwin 
Locomotive Works, American Locomotive Company, 
Lukens Steel Company, and others. 
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Locomotive Weig 


ht Distribution 


And Center of Gravity* 


N order to determine the weight distribution of a 

locomotive, by which is meant the weight at the rail 

under each pair of wheels, it is necessary to have the 
following information : 

1—Complete total weight of locomotive (without tender) 

2— Dead weights 

j— Longitudinal center of gravity 

4—Proportion of spring rigging and equalizers, either from drawings 
or by actual measurements. 

The total weight of the locomotive can be obtained 
on any railroad or builder's scales which have sufficient 
capacity. If locomotive is disconnected from tender 
while being weighed, keep such parts between engine and 
tender as are supported by the engine—such as draw- 
bars and safety bars, flexible joints, etc.—on the engine. 
If locomotive is not disconnected from the tender, have 
buffer loosened so that there will be no binding of buffer 
or drawbars. It is preferable not to disconnect the 
engine and tender unless otherwise necessary. 

By “dead weights" is meant the weight of all parts 
below the spring rigging, and therefore not supported 
by the spring rigging. The total dead weight must be 
determined for each pair of wheels separately and for 
driving wheels is the sum of the individual weights as 
follows: 1 axle; 2 boxes and saddles or equalizers over 
boxes, if апу; 2 wheel centers; 2 tires; 2 crank pins and 
all rods bearing on crank pins, both main and side rods. 
Also eccentric crank for main wheels. One-half of eccen- 
tric rod. 

For engine trucks, where the weight is carried directly 
on the engine-truck center plate, the total weight of the 
truck is dead weight. This is also true for trailer trucks 
which carry the weight on a single center plate. For 
other trailing trucks, such as the Delta truck, or articu- 
lated trucks, where the weight is carried at more than 
one point to the truck, the dead weights again become 
the parts below the truck equalizing system. For such 
a truck, the dead weights for a pair of wheels include 
the following: 1 axle; 2 wheels with tires; 2 boxes. If 
booster is used, add the weight of the booster axle gear 
and that part of the booster weight which is carried by 
the axle. 


Center of Gravity 


'The longitudinal center of gravity of a locomotive can 
be determined by two practical methods. The locomo- 
tive can be balanced on a turntable, and when it is per- 
fectly balanced, the center of gravity is directly over 
the center of the turntable; or by using individual scales, 
by which the weight on each pair of wheels can be ob- 
tained. Some individual scales record the total weight 
on one pair of wheels, while others record the weight on 
each wheel. In this latter case, the sum of the two 
readings must be taken for the total weight on one pair. 

When individual scales are used, the longitudinal cen- 
ter of gravity of the total locomotive is obtained as 
follows: А 

As a matter of convenience the reference plane from 
which all moments are taken shall be the vertical center- 
line of the front wheel of the locomotive regardless of 
whether there is or is not a front truck. 


* A sub-committee report included in the general report of the Com- 
mittee on Locomotive Construction presented at the Jene mecting of the 
Mechanical Division of the Association of American Railroads. 
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Methods to be followed for cal- 
culations from scale weights 
and turntable balance 


The following example will show how this is done: 


Fig. 1 


56,350 х 0 = 0 
58,300 х 60 — 3,498,000 
58,000 х 120 = 6,960,000 
56,950 х 180 = 10,251,000 


229,600 20,709,000 
20,709,000 
——— —— = 90.15 in. to center of gravity 


229,600 


After obtaining the center of gravity for the complete 
locomotive by either of these methods, it is necessarv to 
get the center of gravity for that part of the locomotive 
carried by the spring rigging which will include every- 
thing but the dead weights. To do this, subtract the 
moment for the center of gravity of all dead weight 
from the moment for the center of gravity for the com- 
plete locomotive, the result being the moment for the 
spring-borne weight. Dividing this by the spring-borne 
weight will locate the center of gravity of the spring- 
borne weight. 

After getting the center of gravity of the spring-borne 
weight, it is necessary to find the proportion of this 
weight which is carried by each equalizing system, as 
there are always two separate equalizing systems on a 
locomotive, one forward and one back. The theoretical 
point of support of these percentages is the point from 
which the spring-borne weight is distributed in accord- 
ance with the equalizing system. 


Distribution of Weights to Axles 


To determine the proportion of spring-borne weight 
on each axle, first consider that the driving axle in each 
system which has the least dead weight, is unity or 100 
per cent. The other axle percentages in each system 
are determined from this, depending upon the propor- 
tion of the equalizers. From the examples illustrated. 
it can be seen that the front and back driving axles are 
considered 100 per cent and the spring borne weight 
for the other axles is proportioned from this, using a 
lower percentage on axle with higher dead weight so as 
to keep the rail loads as nearly equal as possible. 

After locating the theoretical point of support for each 
equalizer system, proportion the amount of the total 
spring-borne weight which comes on each point of sup- 
port. in accordance with its longitudinal distance from 
the center of gravity of the total spring-borne weight. 
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Then ror each system, subdivided the weight at the point 
of support among the various axles, and center plate for 
the engine truck, according to the percentages previously 
figured. This will give the distribution of the spring- 
borne weight to each axle and to this the dead weights 
are added, giving the distribution at the rail. 

'The methods of determining the proportion of spring- 
borne weight on the various axles for the usual arrange- 
ments of equalization and accompanying diagrams indi- 
cate the method of calculation for getting the center of 
gravity and for obtaining the weight distribution as 
outlined for the usual locomotive wheel arrangements. 


Determining Percentages of Equalizing Systems 
Case 1.—Drivers equalized together (Fig. 2) 


Fig. 2 


If we assume 100 per cent for the weight carried on 
one axle as shown in Fig 2, then the weight carried on 
the adjacent axle is in proportion to the equalizer arms 
A and B, and the weight per cent for the adjacent 
axle is 


100 x 2 — per cent on adjacent axle 


If more than two axles are equalized, the method be- 
comes continuous, the proportion on any axle being fig- 
ured from the percentage previously figured for the 
adjacent axle. 

Case 2.—Drivers equalized to engine truck (Fig. 3) 


Fig. 3 


In this case assume 100 per cent for the front axle, 
which is 50 per cent at each wheel and 25 per cent at 
the end of each spring. The total percentage carried to 
the center equalizer is thus 50, and the load transmitted 
to the engine truck center plate is equal to 


50 x "m — per cent on center plate of engine truck 


The percentage of the second driving axle is deter- 
mined from the first axle percentage as in Case 1 and 
for this case is equal to 


100 x D = per cent on second driving axle 


Case 3.—Drivers equalized to two-wheel trailing truck 


(Fig. 4) 


In this case assuming 100 per cent for the back axle. 
the load on the trailer is calculated just as if it were 
another driver as two trailer equalizers are used, one to 
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Fig. 4 


each spring and wheel. Thus, the per cent of the trailer 
weight becomes 
100 x "à = per cent on trailer 


Also, as in Case 1, the second driving axle per cent 
is determined from the first axle as follows: 


с 
100 х p == per cent on second driving axle 


Case 4— Drivers equalized to four-wheel trailing truck 
(Fig. 5) 


Fig. 5 


This is figured just like the two-wheel truck for the 
front trailer axle, and the back trailer axle is propor- 
tioned from the front axles as follows: 


D H 
100 x — = per cent on front trailer axle 
C : 


D B . 
100 x — x — = per cent on back trailer axle 
A 


E tell 
100 x — = per cent on second driving axle 
F 


Determining the Center of Gravity of 
an 0-8-0 Type Locomotive 


A—First, by Turntable Balance (Fig. 6): 


Center of. 
Gravity "|----998-— 


Total Wei ght = 229, G00Lb. 
Total Moment =229,600 x 304 = 20,709,000 
Fig. 6 


B—Second, by Calculation from Actual Scale Weights 
(Fig. 7): 


Moments about center line of front wheel for center of 
gravity of total engine: 
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Scale Weights 56,950 
Dead Weights 8,200 


11,900 
Fig. 7 


58,000 x 120 = 
$6,950 x 180 = 


229,600 
20,709,000 
229,600. 
C—Determining Center of Gravity 
Weight. 
Moments about center line of front wheel for dead 
weights : 


20,709,000 


= 90% in. to c. of g. total engine 


of Spring-Borne 


Dead 

weights, 1b. Moments 
8,200 x O= 
9,300 x 60 = 558.000 
11,900 x 120 = 1,428,000 
8,200 x 180 = 1,476,000 
37,600 3,462,000 


Subtracting dead weight and moment from scale 
weight and moment and dividing to get center of grav- 
ity of spring-borne weight: 

20,709,000 — 3,462,000 
229,600 — 37,600 — 
Assuming 100 per cent for front and back axles, 


== 90 in. to c. of g. spring-borne weight 


2 
100 x — — 100 — percentage of spring-borne load on front equal- 
12 izing system borne by the second «et of drivers 


92 == percentage of spring-borne load оп back 


equalizing system borne by the third set of 
drivers 


Moments about center line of front wheel for center 
of gravity of front equalizing system: 


100 x 0 = (0 
100 x 60 — 6,000 


200 6,000 


" 60" 
49,400 45,000 48,500 48,500 
8,200 11,900 9,300 8,200 
57,600 57,500 51,800 56,700 
229.000 Total 
Fig. 8 


Moments about center line of back driver for center 


of gravity of back equalizing system: 


100 x 0 = 0 
92 x 60 = 5,520 
192 5,520 
5,520 
Tm = 28V; in. to c. of в. back equalizing system 
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Proportioning the spring-borne weight per axle from 


actual center of gravity (Fig. 8): 


Determining the Center of Gravity of 
a 4-6-2 Type Locomotive 


A—First, by Turntable Balance (Fig. 9): 


Center of 
Gravity 


= 273,000 Lb. 
Total Moment = 273,000 x 217 = 59,174,000 . 
Fig. 9 
B—Second, by Calculation from Actual Scale 
Weights (Fig. 10) : 
179 19° ge am 


a 
Scale Weights 50,000 ‚ДОО A. 28000 
DeodWeights 7,400 10,000 15,500 10,000 7,250 7,250 
Fig. 10 

Moments about center line of front engine-truck 
wheel for center of gravity of total engine: 

Scal 

weights, Ib. Moments 

28,000 x 0 = 0 

28,000 x 80 — 2,240,000 

55,400 x 136 = 7,534,000 

56,200 x 214 = 12,050,000 

55,400 x 292 = 16,200.000 

50,000 x 423 = 21,150,000 

273,000 59,174,000 

59,174.000 


———-— —— = 217 in. to c. of g. total engine 
273,000 


C—Center of Gravity of Spring-Borne W eight. 
Moments about center line of front engine-truck wheel 
for center of gravity of dead weights: 


Dead 
weights, lb. Moments 
„250 x 0 = 0 
7,250 х 80 = 580,000 
10,000 х 136 = 1,360,000 
15,500 х 214 = 3,315,000 
10.000 х 292 = 2,920,000 
7,400 х 423 = 3,130,000 
57,400 11,305,000 


Subtracting dead weight and moment from scale 
weight and moment and dividing to get center of grav- 
itv of spring-borne weight: 

59,147,000 — 11,305,000 
273,000 — 57,400 
Assuming 100 per cent on front driving axle, 


== 222 in. to c. of g. spring-borne weight 


17 
100 x — = 89.5 = percentage of spring-borne load on back equal- 
19 izing system borne by the second set of drivers 


19 
89.5 x — = 100 == percentage of spring-borne load on back equal- 
17 izing system borne by the third set of drivers 


44% 
100 x —— = 93.5 = percentage of Spring borne load on back equal- 
42% izing system borne by the trailing wheels 


Moments about center line of trailing-truck wheels for 
center of gravity of back equalizing system: 


383.0 


60,500 
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60,500 
383.0 


Proportioning the spring-borne weight per axle from 
actual center of gravity (Fig. 11): 


= 158 in. to c. of g. back equalizing system 


LEES | pear ИЕ "M 

42,600 45,500 40,100 45,500 20650 20,650 

_1,490 10,000 15,500 10,000 7,250 1,250 

50,000 55,500 56,200 55,500 27,900 27.900 
Fig. 11 


Determining the Center of Gravity of 
a 4-6-4 Type Locomotive 


A—First, by Turntable Balance (Fig. 12): 


Total Weight = 354,870 Lb. 
Total Moment = 354,870 x 255 » 91,600.000 


Fig. 12 


B—Second, by 


Calculations from Actual Scale 
Weights (Fig. 13): 


2 --80*-4.--88* —k-.- 
Scale Weights 54,850 47,550 ©1050 E 
DeadWeights 8,000 4200 12,100 


Fig. 13 


pr 
12,100 7,550 


62,060 
17,000 


7,550 


Moments about center line of front engine-truck wheel 
for center of gravity of total engine: 


Moments 

, 0 = 0 
33,870 x 86 = 2,920,000 
61,040 x 148 = 9,030,000 
62,060 x 232 = 14,400,000 
61,650 x 316 — 19,500,000 
47,530 x 404 == 19,200,000 
54,850 x 484 — 26,550,000 


354,870 91,600,000 
91,600,000 


354,870 


C—Determining Center of Gravity of Spring-Borne 
Weight 


Moments about center line of front engine-truck wheel 
for center of gravity of dead weights: 


Dead 
weights, lb. 

7,550x O= 
7,550 х 86 = 
12,100 x 148 = 
17,000 x 232 = 3,94 
12,100 x 316 = 
4,200 x 404 = 
8,000 x 484 = 


68,500 


= 255 in. to c. of g. total engine 


Moments 


15,765,000 
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Subtracting dead weight and moment from scale 
weights and moment, and dividing to get center of grav- 
ity of spring-borne weight: 

91,600,000 — 15,765,000 


— 264 in. to c. of g. spring-borne weight 
354,870 — 68,500 


Assuming 100 per cent for front and back driving 
axles, 


17 

100 x = 90.8 = percentage of spring-borne load on back equal- 
18% izing system borne by the second set of drivers 
18% | 

90.8 x = 100 = percentage of sprin -borne load on back equal- 
17% izing system borne by the third set of drivers 


И 
% == 83.6 == percentage of sprin 


-borne load on back equal- 
izing system borne 


y the front trailer wheels 


19 
100 x 
22 


19 
83.6 x — = 93.5 = percentage of spring-borne load on back equal. 
17 e ecd borne by the back trailer wheels 
Moments about center line of back trailing-truck wheels 
for center of gravity of back equalizing system : 
935x 0= 0 
83.6 x 80 = 6,690 
100 x 168 = 16,800 


90.8 x 252 = 22,900 
100 x 336 = 33,600 


467.9 79,990 
=171 in. to c. of g. back equalizing system 


79,990 
467.9 


Proportioning the spring-borne weight per axle from 
actual center of gravity (Fig. 14): 


---80"- 

070 41,900 45,500 25,850 
8000 4200 12100 11,000 12,100 7,550 1,550 
55,070 40100 62200 62,500 62,200 35400 33400 

Fig. 14 
Determining Center of Gravity of а 2-8-2 
Type Locomotive 
A—First, by Turntable Balance (Fig. 15): 
Center of 
Gravity “te et 24e —— 4 


Total Weight = 318,580 Lb. 
Total Moment = 318,580 x 242 = 77,100,000 
Fig. 15 
B—Second, by Calculation from Actual Scale 
Weights (Fig. 16): 
ч ч I" д!" "n т " 
wem pub А „лу 


k -1304-e 07t ~ 678. а 112- — 
Scale Weights 60,800 59,350 58,230 59,380 
Dead Weights 8,300 11,200 17,500 12,300 11,200 5.400 
Fig. 16 


Moments about center line of engine-truck wheel for 


center of gravity of total engine: 


Scale 

weights, lb. Moments 
1,940 x 0 = 0 
59,380 x 112 — 6,640,000 
58,880 x 179 — 10,540.000 
58,230 x 246 — 14,320,000 
59,350 x 313 — 18,600,000 
60,800 х 443 = 27,000,000 

318,580 77,100,000 

77,100,000 


— 242 in. to c. of g. total engine 
318,580 


C—Determining Center of Gravity of Spring-Borne 
Weight 


Moments about center line of engine-truck wheel for 
center of gravity of dead weights: 


Dead 
weights, lb. Moments 
,400x O= 0 
11,200 x 112 — 1,255,000 


N 
N 


12,300 x 179 = 2,200,000 
17,500 x 246 = 4,300,000 
11,200 x 313 = 3,506,000 
8,300 x 443 = 3,680,000 


65,900 14,941,000 


Subtracting dead weight and moment from scale 
weight and moment and dividing to get center of grav- 
ity of spring-borne weight: 

77,100,000 — 14,941,000 


= 246 in. to c. of g. spring-borne weight 
318,580 — 65,900 


Assuming 100 per cent for front driving axle, 


37 
50 x — = 33.6 = percentage of spring-borne load on front equaliz- 
55 ing system borne by engine truck 


5 
100 x —— == 96.4 = percentage of spring-borne load on front equal- 
133 izing system borne by the second set of drivers 


Assuming 100 per cent for back driving axle, 


44 
100 х — == 100 = percentage of spring-borne load on back equaliz- 
44 ing system borne by trailing truck 


12% 
100 x —— = 86 = percentage of spring-borne load on back equaliz- 
14% ing system borne by the third set of drivers 


Moments about center line of engine-truck wheel for 
center of gravity of front equalizing system: 


33.6x 0-— 0 
100 x 112 — 11,200 
96.4 x 179 — 17,270 
230.0 28,470 


28,470 
em 123% in. to c. of g. front equalizing system 


Moments about center line of trailing-truck wheel for 
center of gravity of back equalizing system (Fig. 17) : 


100x 0-2 0 
100 x 130 — 13,000 
86 x 197 — 16,950 
286 29,950 


29,950 
aE 10416 in. to c. of р. back equalizing system 


252,680Lb. 


50,000 50000 43000 45800 41680 16200 
00 11,200 17500 {2,300 11200 5400 
58,300 $1200 60500 58100 58880 21600 
Fig. 17 
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Determining the Center of Gravity of a 
2-10-2 Type Locomotive 


A—First, by Turntable Balance (Fig. 18) : 


Total Weight = 404,500Lb. 
Total Moment = 404,500 x 274 = 110,860,000 


Fig. 18 


B—Second, by Calculations from Actual Scale 
Weights (Fig. 19) : 


----[30* 
Scole Weights 65000 61,980 850 93000 ©4640 
Dead Weights 8,000 13800 14,900 25000 15,000 


Fig. 19 


Moments about center line of engine-truck wheel for 
center of gravity of total engine: 


63,600 x 246 = 
62,850 x 313 = 
61,980 x 380 = 
65,000 x 510 = 
404,500 
110,860,000 


404,500 


550,000 
33,150,000 
110,860,000 


= 274 in. to c. of g. total engine 


C—Determining Center of Gravity of Spring-Borne 
Weight 
Moments about center line of engine-truck wheel for 
center of gravity of dead weights: 


Dead 
weights, lb. 

6,000 x 0 = 
14,000 x 112 = 
15,000 x 179 = 
23,000 x 246 = 
14,900 x 313 = 
13,800 x 380 = 

8,000 x 510 = 


94,700 23,883,000 


Subtracting dead weights and moment from scale 
weight and moment to get center of gravity of spring- 


borne weight: 

110,860,000 — 23,883,000 : 

———————— = 281 in. to c. of g. spring-borne weight 
404,500 — 94,700 


Assuming 100 per cent for front driving axle, 


3334 
50x == 29 = percentage of spring-borne load on front equaliz- 
58% ing system borne by engine truck 


100 x —— = 98 = percentage of spring-borne load on front equaliz- 
13% ing system borne by the second set of drivers 


Assuming 100 per cent for back driving axle, 


46 
100 x — = 110 = percentage of spring-borne load on back equaliz- 
42 ing system borne by the trailing truck 


13% 
100 x 13% = 98 == percentage of spring-borne load on back equaliz- 


135 ing system borne by the fourth set of drivers 
12% | 
98x = 81.7 = percentage of spring-borne load on back equaliz- 
144 ing system borne by the third set of drivers 


Railway Mechanical Engineer 
AUGUST, 1955 


Moments about center line of engine-truck wheel for 
center of gravity of front equalizing system: 


2x O= 0 
100 x 112 = 11,200 
98 x 179 == 17,550 
227 28, 28,750 
28,750 
UR 126% in. to c. of g. front equalizing system 


Moments about center line of trailing-truck wheel for 
center of gravity of back equalizing system: 


10 x O= 0 

100 x 130 = 13,000 

98 x 197 = 19,300 

81.7 x 264 = 21,600 

389.7 53.900 
53,900 
—— = 138 in. to c. of g. back equalizing system 
389.7 


Proportioning the Чу 20) хеви рег axle from 
actual center of gravity (Fig. 20 


------- 281" -—---- 
195,000Lb 114,800Lb. 
138" —— "E Za 


E 2 --—-— 


F- - eI — 
49,500 50,500 


IS phe = 
40,800 


€1* ——- OT 
49,000 


8,000 13,800 14,900 23000 15000 14,000 
63,200 @3,.800 03900 ©3800 64500 604,500 20,800 
Fig. 20 


Determining the Center of Gravity of a 
2-10-4 Type Locomotive 


A—First, by Turntable Balance (Fig. 21): 


Total Weight = 566,000 
Total Moment = 566,000 x Sos. = У т ,600.000 


Fig. 21 


B— Second, by calculation from actual scale weights 
(Fig. 22): 


-784 02%. 73“ -ЛУ. 33%. 
Scaleweights 66000 66000 74100 74300 75000 74700 74,900 
Dead Weights 8000 5000 13,100 17,800 25300 14400 12.500 
Fig. 22 


Moments about center line of engine-truck wheel for 
center of gravity of total engine: 


Scale 
weights, lb. Moments 
61,000 х 0 = 0 
74,900 x 119 — 8,900,000 
74,700 х 192 = 14,350,000 
‚000 x 265 = 19,900,000 
74,300 х 338 = 25,100,000 
74,100 x 411 = 30,450,000 
66,000 x 513 — 33,900,000 
66, “000 x 591 = 39,000,000 
566,000 171,600,000 
171,600,000 
——— — —- = 303 іп. to c. of g. total engine 
566,000 
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C—Center of Gravity of Spring-Borne Load 
Moments about center line of engine-truck wheel for 
center of gravity of dead weights: 


Dead 

weights, Ib. Moments 
00 0 = 

12,500 х 119 = 1,490,000 
14,400 x 192 — 2,768,000 
25,900 х 265 = 6,870,000 
17,800 х 338 = 6,020,000 
13,100 x 411 = 5,380,000 
,000 x 513 = 2,565,000 
,000 х 591 = 4,728,000 
105,000 29,821,000 


Subtracting dead weights and moment from scale 
weight and moment to get center of gravity of spring- 
borne weight: 

171,600,000 — 29,821,000 


= 307% in. to c. of g. spring-borne weight 
566,000 — 105,000 a rU 


Assuming 100 per cent on front driving axle, 


61 ` 
50 x — = 84.6 = percentage of spring-borne load on front equaliz- 
36 ing system borne by the engine truc 


43 


== 96.5 = percentage of spring-borne load on front equal- 
44 izing system borne by the second set of drivers 


13 
96.5 x — = 78.5 =з percentage of spring-borne load on front equal- 
16 izing system borne by the third set of drivers 


Assuming 100 per cent on back driving axle, 


14 
100 x — — 93 — percentage of spring-borne load on back equalizing 
15 system borne by the fourth set of drivers 


32 
100 x — = 100 = percentage of spring-borne load on back equaliz- 
32 ing system borne by the front trailing wheels 


19 
100 x = 95 = percentage of spring-borne load on back equaliz- 
0% ing system borne by the back trailing wheels 


Moments about center line of engine-truck wheel for 
center of gravity of front equalizing system: 


846x 0 = 0 
100 x 119 = 11,900 
96.5 х 192 == 18,530 
78.5 х 265 = 20,800 
359.6 51,230 
51,230 | 
T $ = 14216 in. to c. of g. front equalizing system 


Moments about center line of back trailing-truck wheels 
for center of gravity of back equalizing system: 

95x O= 0 

100 х 78 = 7,800 


100 х 180 == 18,000 
93 х 253 == 23,500 


388 49,300 
49,300 
uc 127 in. to c. of g. back equalizing system 


Proportioning the spring-borne weight per axle from 
actual center of gravity (Fig. 23): 
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Fig. 23 
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Report signed by R. S. McConnell, Baldwin Loco- 
motive Works; J. G. Blunt, American Locomotive 
Company, and W. E. Woodard, Lima Locomotive 
Works, Inc. 
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EDITORIALS 


Man-Power 


A hard-headed, successful mechanical department of- 
ficial has added a number of college graduates to his 
force, in the belief that they will be sorely needed when 
business picks up and the mechanical department is 
pressed to meet the demands which will be made upon 
it for serviceable equipment. 

Another railroad—at one of its important shop points, 
at least—has maintained for the past year or so a 
goodly number of regular apprentices and a few special 
apprentices, in the belief that well-trained mechanics 
and technical men will be needed badly when condi- 
tions return more nearly to the normal. 

Those who have studied the industrial situation at 
large insist that with the slowing down, or in some 
cases, practical elimination, of recruiting and training 
in recent years serious hazards will be involved when 
industry attempts to speed up, because of the lack of 
skilled workers. No one seriously questions such state- 
ments, and yet under present conditions, and those 
which have existed during recent years, it is difficult 
to get action. The far-sighted executives, however, are 
beginning to sense the situation and take steps to pro- 
tect their properties. 

A railroad or industry interested in recruiting from 
the ranks of high school and college graduates will find 
excellent material available. Will it not pay good 
dividends later on to put some of these young men 
in training now so that they will be in position to 
function most effectively when they are needed a 
few months or a year hence? 


Technological 
Unemployment 


There has been much discussion about the evils— 
economic, social and political—which are claimed to 
have been brought about by the machine, and techno- 
logical improvements. Much of the criticism of the 
mechanization of industry has been demagogic, with 
no sound fact basis. Herman Lind, general manager 
of the National Machine Tool Builders’ Association, 
in a recent address before the Advertising Federation 
of America, said that his association had engaged the 
National Conference Board to make an unbiased study 
of technological unemployment. 

“While this study is still in process," said Mr. Lind, 
“the reports up to this time indicate that since 1870 
the working population has increased at a rate one-third 
greater than the increase in the total population. Dur- 
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ing the 60 years from 1870 to 1930, the total popula- 
tion increased from 38.5 millions to 122.7 millions, or 
nearly three times. At the end of this period, which 
was marked by rapid technological improvements in 
industry, vast introduction of labor-saving devices, and 
enormous mechanization of industry, a larger propor- 
tion of the total population was employed in the pro- 
duction of goods and services than at the beginning. 
The total number of persons engaged in gainful occu- 
pations at the end of 1930 was 42,829,920, or 39.8 per 
cent of the population, as against 12,505,923, or 32.4 
per cent at the end of 1870.” 

This checks roughly with the general conclusions of 
many students of economics and industry who have 
attempted to do research work in this field. 


Handwork Versus Machine 


A county engineer in an eastern state recently visited 
a highway grading project on which a large gang of 
relief workers was working. Two of the relief work- 
ers, dawdling along and not realizing that they could 
be overheard, conversed thus: 

“Do you know who that big guy over there is?" 

“No, who is he?” 

“That’s the county engineer in charge of this project." 

"Hell, I don't think much of him. If he knew his 
business he would have a steam shovel on the job and 
would do in a week what it will take our gang of over 
a hundred men a couple of months to complete." 

The road is a main artery with heavy travel. It 
cannot be completed because the county cannot afford 
to increase taxation to do the more expensive finishing 
work, although the entire job could probably be done 
properly for the amount of money which will be ex- 
pended for grading from the federal and state relief 
funds now being used so wastefully. 

The taxpayer is paying the bill, although with our 
great variety of forms of taxation, some of which are 
"invisible," the average citizen may not realize what a 
large percentage of his income is absorbed in this way. 
There are many who believe that if the huge sums now 
being expended for relief work could be used more effi- 
ciently and effectively it would quickly stimulate the 
capital or heavy goods industries, calling unemployed 
in these industries back to work, and in turn reacting 
favorably upon the consumers’ goods and service in- 
dustries. 


Wear, Tear and Obsolescence 

The speeding up of industry, with the renewal of 
confidence which would accompany it, would quickly 
focus attention on the wear, tear and obsolescence 
which has piled up in the last five years. The defi- 
ciencies brought about by these factors and just plain 
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old age, says Mr. Lind, "are stupendous and it is not 
difficult to find estimates of modernization and rehabili- 
tation requirements running to well over a hundred 
billion dollars. This great unsatisfied need constitutes 
a tremendous vacuum that awaits the means to be filled, 
and it is well recognized that it should be filled. To 
do this requires the expenditure of an amount of money 
that would make our public works programs, large as 
they are, appear pigmy sized." 

Money and credit are available if the powers at 
Washington will concentrate on recovery. А natural 
tendency to recovery has been under way for a long 
time, but it cannot overcome the effect of half-baked 
unwise legislation which is constantly being threatened 
or enacted, and which breaks down the morale and pre- 
vents the restoration of confidence—the most vital 
factor in any real recovery. 


British Schedules and 
Locomotive Performance 


Even more interest is being shown in expediting pas- 
senger-train schedules in England than in the United 
States and here a rapid development of popular in- 
terest has followed the spectacular long-distance per- 
formances of the light-weight articulated trains of the 
Union Pacific and the Chicago, Burlington & Quincy of 
last year. One of the most recent of the outstanding 
performances in England was on the London, Midland 
& Scottish where a train of 15 vehicles, including a 
dynamometer car, weighing 508 tons, on a trip from 
Liverpool to London on June 27, made a start-to- 
stop run of 152.7 miles from Crewe to Willesden Junc- 
tion in 129 min. 33 sec. This average speed of a frac- 
tion over 70 miles an hour required a maximum speed 
of 86.6 miles an hour. A few days later a further 
dynamometer run was made between Crewe and Glas- 
gow and return, a distance of 486.6 miles, with 20 
vehicles, including the dynamometer car, weighing 516 
tons. On this run no exceptionally high speeds were 
attempted. Its purpose was to determine the capacity 
of the locomotive for sustained power with heavy loads 
over a line on which a number of severe grades are 
encountered. 

These runs, which are roughly comparable in point 
of revenue service capacity with some of our heaviest 
American passenger trains, were made with a Princess 
Royal Class Pacific type locomotive with a weight on 
drivers of 151,200 Ib. and a combined weight of engine 
and tender amounting to 177.6 tons. Their perform- 
ance on the Crewe to Glasgow and return run, on 
which they averaged 2.88 Ib. of coal per drawbar 
horsepower hour with an evaporation of 7.45 Ib. of 
water per pound of coal, is ample evidence of a finely 
proportioned locomotive. The coal fired averaged 52.6 
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lb. per mile. These locomotives, among the heavy pas- 
senger power of Great Britain, have a nominal cyl- 
inder horsepower capacity upwards of 2,000. 

To many Americans the performance of schedules 
with the heaviest passenger trains which here custom- 
arily call for trains of extremely limited consist, with 
a fuel consumption so light that a 10-ton tank of coal 
is good for a run of nearly 400 miles, seems almost 
inexplicable. Does it mean that in some mysterious 
way British locomotives are superior to those which 
we build in America? An examination of the facts 
removes the apparent mystery from the comparison. 

In the London, Midland & Scottish runs cited the 
combined weight of locomotive and train amounts to 
slightly less than 700 tons, so that a cylinder horse- 
power capacity of something more than three horse- 
power per ton of total weight hauled is available. Our 
heavy passenger trains, which in point of capacity may 
be roughly compared with the best trains of the Lon- 
don, Midland & Scottish, will scarcely weigh less than 
1,500 tons, including the weight of the locomotive— 
more than twice the weight of the British trains. To 
provide the same horsepower-weight ratio, which is 
needed for the movement of such trains as expeditiously 
as the British trains are operated, would require close 
to 5,000 cylinder horsepower. So far, 4,000 cylinder 
horsepower marks about the maximum capacity of 
American passenger locomotives. 

While the fuel rate of the Princess Royal class of 
Pacific type locomotives of the London, Midland & 
Scottish is exceptionally low, a direct comparison with 
American performance is not feasible without a knowl- 
edge of the fuel heating values. In any case, however, 
the important factor in producing such a strikingly 
low overall fuel performance, when measured by Am- 
erican standards, is the light weight of the equipment 
such that a maximum of some 2,000 cylinder horse- 
power and an average not to exceed 900 or 1,000 
drawbar horsepower is normally required to operate 
the heaviest trains. 

While the fuel and schedule performances are strik- 
ing, a more detailed study might well bring to light 
even more significant advantages of light-weight equip- 
ment in the ability to develop well proportioned loco- 
motives with low axle loads, with all that this implies 
with respect to the design of smooth running machines 
and reduced locomotive and track maintenance. 

The heavy weights of American passenger rolling 
stock are the heritage of the first quarter of the present 
century in which growth in volume of service and 
revenues created a psychology of bigness for its own 
sake. The railroads can divest themselves of the 
burden of excessive weight slowly at the best, but the 
new materials and attention to refinements in their 
distribution in equipment design will undoubtedly ef- 
fect a steady improvement. Passenger locomotive ca- 
pacities exceeding those already in service, if ever built 
at all, will undoubtedly be in small numbers and ca- 
pacities may rather be expected to recede. 
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When We Get the Money 
For Shop Equipment * * * 


Frequently in these days mechanical officers and super- 
visors express the opinion that railroad shops are 
greatly in need of machine tools and shop equipment to 
replace many of the obsolete units now in service and 
that the railroads will have to do some rather extensive 
buying, "when we get the money". Where does the 
money come from to provide for improvements to 
facilities used for the maintenance of equipment? In 
years past the funds came from the expansion of in- 
dustry and the consequent increases of railroad traffic— 
in fact, up to the period of the World War rail traffic 
doubled itself approximately once each twelve years 
and rail managements planned improvements in facili- 
ties with the confidence that future increases in business 
would provide the funds with which to pay for the im- 
provements. Today that situation has changed. Com- 
petition has entered the picture and this, with other 
causes, has been responsible for the falling off of rail- 
road business to a point where many roads find it 
difficult to meet fixed charges, let alone provide funds 
for improvements. 

There is now no questioning the fact that railroad 
managements in the future will have to make their 
profits from economies in operation and, fortunately, 
extensive economies in operating and maintenance prac- 
tices are possible. Studies which have been made by 
the railroads and outside agencies indicate that many 
such savings may be made by the installation of modern 
cost-saving shop equipment. Some of the more pro- 
gressive railroads invested in a substantial number of 
modern units of shop equipment just prior to 1929 and, 
as a result, have had an opportunity to observe at first 
hand the advantages of this equipment over that in- 
stalled several years ago. There are numerous in- 
stances where modern tools have paid for themselves 
on locomotive machine-shop operations in as short a 
period as two and three years and, as a result, the costs 
of repair work have been reduced considerably. . 

Modern shop equipment not only makes possible the 
savings which are the result of greater productive 
capacity, but also eliminates the expense of repairing 
equipment of obsolete design. This latter factor is of 
considerable importance for, on machine tools particu- 
larly, the cost of repairs on old units frequently repre- 
sents an annual expense of from five to seven per cent 
of the original investment. 

If those in charge of the average locomotive shop 
would select a group of machines of the age of 20 years 
and older in their own shop and make accurate studies 
of the comparison of productive capacity and repair cost 
of these with modern tools, it is quite likely that they 
would be surprised to find that savings of from 25 to 75 
per cent in the cost of machine operations alone could 
be effected. In addition, these modern machines will, 
as a rule, do more work than two or three of the obso- 
lete types and, as a result, there will be savings due to 
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decreased repair costs and lower power consumption. 

In view of the money that is actually being paid out 
by railroad shops under present conditions in the pro- 
duction of work on inefficient shop equipment and the 
additional expenditures for repairing obsolete equip- 
ment and keeping it in service, it is evident that the 
railroads would not need to wonder when and where 
they will get the money for needed shop facilities if they 
would do as many other industries have done and re- 
place the obsolete with modern equipment that will pay 
for itself. 


NEW BOOKS 


Tue Enaine INDICATOR. Ву К. J. DeJuhasz, assistant 
professor of engineering research, Pennsylvania State 
College. Published by Instruments Publishing Com- 
pany, 330 West Forty-second street, New York, 240 
pages, 5V5 in. by 8% in.; about 300 illustrations. 
Cloth binding. Price, $3.75, including a year’s sub- 
scription to Instruments. 

A considerable number of books dealing with the sub- 

ject of engine indicators have been issued in the past as 

evidenced by the list contained in the bibliography in- 
cluded in the appendix. None of them, however, covers 
the developments which have been made in recent years 
to provide the instruments needed by makers and users 
of modern high-efficiency steam and internal-combustion 
engines. The indicator has served as the guide in the 
development of the steam engine and also later in the 
development of the internal-combustion engine. The first 
instrument, as conceived by James Watt in 1790, was 
only an indicator and has no recording means. It is 
highly probable that by watching its pointer Watt re- 
ceived the inspiration for his great invention, the ex- 

pansive working of steam. In 1796 John Southern im- 

proved the indicator by substituting a recording pencil 

for the simple pointer. Some time between 1825 and 

1830 John McNaught began to build a simple form of 

recording steam engine indicator. This answered re- 

quirements for slow-speed engines until 1862 when Pro- 
fessor C. B. Richards reduced the travel of the indicator 
piston by introducing a magnifying recording gear. This 
improvement was made in connection with his work of 


. developing the Porter-Allen engine which was the first 


successful really high-speed steam engine. In 1879 
George H. Crosby made improvements in construction 
of the magnifying gear and, later, in the spring and in 
its connection to the piston. Following the historical 
data the general arrangement and component parts of 
the indicator are taken up. This includes reducing gears 
interposed between the crosshead or other reciprocating 
part and the cord driving the indicator drum. After 
treating normal type indicators, indicators for special 
purposes, for high speed engines, for high pressures and 
for mean pressures are covered. Data are also given for 
testing and calibrating. An analytical theory of the in- 
dicator and an appendix completes a comprehensive 
treatment of the subject. 
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THE READERS PAGE 


Mueh Non-Standard Material 
Paid for by Car Owner 


To THE EDITOR: | 

If a road makes wrong repairs to equipment, it must 
attach its defect card covering same and, when the car 
reaches home, the non-standard material should be re- 
moved promptly and bill rendered against the road that 
issued the defect card. In many cases when the car 
reaches the home line the car owner fails to correct the 
wrong repairs, for which it has an allowance of twenty- 
one months in accordance with Rule 5, and allows 
the car to run. In a short time the defect card becomes 
lost or out of date and soon these same parts become 
defective on some other foreign road and as, in many 
cases, this road has nothing to show that the defects are 
not standard to the car and makes the necessary repairs 
and renders bill against the car owner for labor and 
material. If the non-standard material on the car were 
removed on first receipt of car on home line, the owner 
could collect, whereas if the car is allowed to remain in 
service and card becomes lost or out of date and these 
non-standard parts are renewed and bills rendered 
against the car owner, this means that the road is 
paying foreign lines to make wrong repairs to its 


equipment. 
W. Н. SHIVER. 


A Safety 
Loophole 


To THE EDITOR: 

The legislators in a western state are now greatly con- 
cerned about passing laws relative to the safe transpor- 
tation of petroleum products and other dangerous 
articles. The understanding is that such laws, if passed, 
must not conflict with the I.C.C. regulations and, there- 
fore, it seems they would have to be duplications and are 
not entirely necessary. Whether or not they are so con- 
sidered, it must be kept in mind that they are made for 
the protection of life and property and they must be 
complied with. 

If all of the people who are in any way concerned 
with the transportation of dangerous commodities would 
study and make an honest effort to understand the I.C.C. 
Regulations, the results would be better. At least there 
would be fewer deaths and injuries caused by careless- 
ness. 

While there is still room for improvement, carmen 
generally have a fairly good understanding of the haz- 
ards involved and it seems apparent, with a few slight 
changes in the Regulations, the cause of many accidents 
could be eliminated. If, for instance, such paragraphs as 
670, 692 and 693 and others pertaining to the dangers 
of fire, were changed so that the use of open flame 
lanterns would not be permitted under any circum- 
stances, the greatest hazard would be removed. State 
laws could be made to cover such provisions without 
conflicting with the I.C.C. Regulations. 
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In paragraph 692 of the I.C.C. Regulations the last 
sentence reads: “Incandescent electric lights or portable 
electric flashlights should be used when available.” If a 
change in this last sentence was made so that the use of 
electric lanterns or flashlights was mandatory and that 
such lanterns or lights must be kept available at all times 
for the examination or inspection of cars containing dan- 
gerous articles of any kind, it would overcome the main 
source of trouble, deaths and injuries resulting from 
leaking tank cars carrying inflammable liquids. 

T. B. ALDRIDGE, JR. 


Pokes Fun 
At Marinae 


To THE EDITOR: 

In the March issue of the Railway Mechanical En- 
gineer, page 100, I noticed an illustration, “Rail Oddi- 
ties” by Marinac, entitled, “A Railroad Driven by Sails 
is Used Near Hull, England. Does Four Miles in Eight 
Minutes.” As a matter of fact, I don't wonder that it 
only does ‘four miles in eight minutes, if the crew as 
illustrated doesn't know anything more about sailing 
than is shown in the picture. The locomotive, with 
mainsail which almost looks like a leg-o-mutton, is O.K. 
as far as I can see, and there's no reason why they 
shouldn't be sailing along pretty swiftly, except for the 
fact that the passenger car tailing up behind looks like 
a square rigged sort of a gadget, and with its sail set 
the way it is bellying out with the wind pressure from 
the advance motion, it looks like a pretty fair retarding 
medium. Another thing that doesn't hold true in this 
picture is the fact that regardless of the sail bellying out 
and retarding the passenger car, the chain has a slack in 
it, showing that the passenger car is catching up to the 
locomotive ! 

As a matter of fact, just humorously, I'd almost like 
to make a bet that the train is going to the left instead 
of to the right! However, this whole letter is just a little 
bit humorous, so I'm not sincere, only I thought that 
knowing what you do about sailing, you'd be interested 
in the comments of a land-lubber like myself! 

К. C. BuULLARD. 

[Eprtor’s NorE—Marinac after reading the above letter, 
came back with this statement: “It seems very interest- 
ing indeed to see what detailed reaction you have from 
your readers, especially this one, and he is 'sincerely 
humorous' about it, and should be as it is a cartoon and 
not an engineered specification drawing or construction 
blueprint. Apparently he does realize what a cari- 
catured cartoon is, but then life and interpretation is 
different with every one. I depicted the sail-railroad 
to be in stationary form. The action of the men alone 
shows them hoisting and adjusting the sails and the 
chain proves that the cars are not in motion, with a 
slight breeze only indicated by the small "aft" sail—so 
they sit and wait for a good breeze to propel them on 
the rails. Hoping that this will alleviate your subscrib- 
er's humorous satire—]. С. ManiNac."] 
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With the 


Car Foremen and Inspectors 


Progressive Car Repairs 
On the Great Northern* 


HE progressive system of rebuilding or repairing 
freight-car equipment, as ordinarily installed, is an 
arrangement of shop facilities to establish work classifi- 
cations, separating major classes of work into individual 
sections or stations over a designated shop track or 
tracks. The purpose of the progressive system is to 
avoid duplication of facilities and tools, to reduce the cost 
of material handling, to obtain maximum speeding up of 
the various operations and to provide a steady flow of 
production. 
A number of factors must be given consideration and 


Fig. 1—Large timber planer with rip saw attachment— 

Center sills and intermediate sills from refrigerator cars 

were ripped from 4 in. by 9 in. to 4 in. by 4 in.—Crevices 

for insulation boards were gained and sills ripped in one 
operation 


should be worked out in conformity with available shop 
layout or facilities prior to the actual undertaking of 
work if good results are desired. 

1—Experience has shown that, under a program of 
heavy repairs, cars should be selected by series and 
classified by approximately uniform nature of required 
repairs. Under a rebuilding program, cars should be 
selected by series or class. If more than one series of 
cars is to be rebuilt at one and the same time, each series 
should be handled under a separate organization. 

2—Stripping facilities should be established upon a 
track best suited for economical disposal of scrap wood, 
material for reconditioning, scrap metal parts and where 
stripping will not interfere with actual rebuilding. Oxy- 
gen and acetylene gas, water and air-line locations 
should not be overlooked when selecting the stripping 
yard. However, this should be governed by the volume 
of work covered by the program. If any part of cars 
require sandblasting, a portable sandblasting outfit lo- 


* Abstract of a paper presented at the May meeting of the Northwest 
Car Men’s Association, St. Paul, Minn. Mr. Cebulla is shop superin- 
tendent of the Great Northern at St. Cloud, Minn. 
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By F. Cebulla 


cated at one end of the stripping yard will avoid un- 
necessary switching. 

3—The repair shop should have suitable scaffolding 
and material storage spaces at stations with passages 
open at all time for material deliveries. At some shops, 
standard-gage tracks are thought to be essential. It has 
been my experience that when shop tracks are spaced 
on 24-ft. centers or more, equipped with adjustable per- 
manent scaffolds, the use of the standard-gage material 
track is not essential. Classifying or assigning work to 
the stations should be made with due respect to available 
material, transporting equipment, and facilities to handle, 
with a view of storing bulky or heavy material at sta- 
tions of easy access if practical. 

Proper selection of foremen to supervise work under 
the progressive system should be considered of utmost 
importance. Experience will show that foremen of in- 
disputable merit are absolutely essential to the success 
of the progressive system. 

Foremen should be given ample opportunity to study 
thoroughly the nature of the work contemplated and 
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Fig. 2—Trailer loaded with refrigerator car side doors 
and frames 


material requirements before hand. They should be on 
the ground assisting in working out all details within 
the scope of the work under the program, thereby gain- 
ing useful knowledge all around of the actual status of 
the organization, and when work is actually under wav 
they will be in a fit condition to direct the operation 
efficiently. 


Many Problems Develop in the First Few Days 


Many problems have to be solved during the first few 
days, because in spite of the fact that the planning re- 
ceived energetic supervision before hand, the going will 
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not be smooth, and close observation will be necessary. 
The most common problems or difficulties prevalent at 
the beginning are about as follows: 

Imperfect or incomplete material fabrications. 

Wrong location of material storage places. 

Unsuitable tools. сак . 

Inefficient or awkward facilities and appliances. 

Irregular volume of work assignment to stations. 

Improper selection of men for work which they are not capable 
of performing properly. 


The success of work under the progressive system 
will be measured by the actual extent of effort exerted 
by the supervision during the early stages of organizing. 
Laxity in this respect will result in expensive delays 
because of the fact that a single station, if not function- 
ing, will retard progress throughout the entire organiza- 
tion. Frequent interference with uniform operations, 
caused at one or more stations, if not corrected imme- 
diately, will destroy the good habits of men in all other 
stations which will be difficult to restore. 

I presume it is the custom at all shops when a heavy 
program covering rebuilding of cars is considered to re- 
build one car first and thus ascertain the proper material 
requirements. I know that such a practice is very de- 
sirable when the work is to be done under the progres- 
sive system, because it affords a splendid opportunity 
for a study of all requirements, tools, material, facilities, 
appliances, and merits of men best fitted to perform 
certain classes of work. І, therefore, strongly advocate 
that as soon as the line-up has been decided on, and all 
facilities thought necessary have been provided, that one 
car be put through the shop, running slowly through all 
the stations, completing in each station the work planned 
on, noting carefully all moves of men, material and tool 
handling necessary in connection with the work, and 
checking dimensions and fabrications of material for cor- 
rections, if necessary. 

If important changes are decided on in the set-up, the 
performance should be repeated by running a second car 
through for a final test of the entire set-up. 


Fig. 3—Tool attachment to mortising machine used in 
shaping rounded portion of side-door styles 


Fabrication of all necessary material should com- 
mence far in advance of actual assembling, but not until 
all items have been checked during the process of re- 
building the sample car so that all stations have a full 
supply of material and assurance of a steady supply after 
work is started through the stations. Quantity of re- 
serve material in stock should be governed by the capac- 
ity of the fabricating shop, storage space at stations, and 
by the daily production demand in completed units or 
cars. It is a fact that a number of shops have large 
material fabricating shop capacities, and material is de- 
livered from fabricating shop direct to stations at the 
assembling shop, doing away with the costly rehandling 
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of material to and from reserve stock piles or stores. 
When all stations are supplied with a full line of 
material, the work should be put under way promptly 
and according to the station line-up of men decided on 
during the rebuilding process of the sample car, gradu- 
ally increasing the number of men required at the sta- 
tions to complete the work allotted to them. As soon as 
the stations have been filled with cars, the next item of 
importance is to regulate the spotting of the cars, which 
means the actual time consumed between the individual 


Fig. 4—Light jacks used for hoisting end sills into position 


stations to complete their allotment of work. A careful 
observance of all moves made by men at the station will 
reveal any lost motion that may exist; or if any stations 
have been overlooked with work, adjustments should be 
made accordingly with a view of finishing work in all 
stations approximately simultaneously. 

A blackboard located conspicuously, indicating there- 
on the time of car spotting, will be of much help in 
getting the spotting regulated quickly, and after a few 
days the spotting time may be bulletined on this black- 
board each morning covering the entire day. In a few 
days the men will become accustomed to their tools, 
material, and nature of work, and will complete their 
work in much less time. The time for spotting should 
be regulated accordingly. Care should be taken to ob- 
serve if the improved performance is general in all sta- 
tions so as not to shorten the time at the expense of a 
few hard-working individuals. If difficulties arise at any 
stations through no fault of any individual, supervisors 
should arrange for prompt, temporary assistance, avoid- 
ing thereby delays throughout the entire line-up. 


Progressive System Desirable from Employees’ 
Standpoint 


There is no doubt but that the progressive system is 
more economical, practical, and desirable from the em- 
ployees’ standpoint than the old system of repairing cars 
on the spot, provided shop layout and facilities are 
adaptable. 

Economies can be effected in switching cars into and 
out of the shop; in every step of material handling, fab- 
rication, delivery, storing and storekeeping, beginning 
from the raw material yard to the fabricating plant, 
through various machines and finally to the stations; in 
machine and tool requirements ; upkeep of tools; and in 
actual labor in connection with the construction. 

Switching required to set cars in at one end of the 
track without spacing can be done to suit the operation 
of the switcher on other work either night or day. Ma- 
terial fabrication is governed by station order require- 
ments, reducing the fabrication of many varieties of ma- 
terial to a comparatively few each day, thereby affording 
fabrication of larger quantities of each kind of material 
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and reducing the cost of tool- or die-changing and back 
movement of material on the shop floor. 

Handling of material is simplified at stations where 
bulky or awkward material is used by the erection oí 
jib or other cranes; while this would not be possible 
under the old system of repairing cars on the spot unless 
the entire shop track were covered by a traveling crane 
or jib cranes erected at each station. 

A saving in motors, tools and maintenance is effected 
because it is possible to increase the motor work hours 
per day, and men become more skilled in handling them 
when using one class of tools continuously. 

The spotting of cars to stations by means of an end- 
less cable driven by an electric or air motor governed 
by air signals, and under the supervision of one man well 
trained in his duties and safety, reduces the cost of han- 
dling to the lowest possible figure. 


Three-Group Operation on Steel-Underframe 
Car 


'The progressive station-to-station system is adaptable 
to good advantage in rebuilding any class of equipment 
and is comparatively simple. A large daily output can 
be turned out over a single track of average length. 
However, if wooden equipment is to be steel under- 
framed, new trucks applied and bodies rebuilt at the same 
time, it is necessary to segregate the entire operation 
into at least three different groups: the first group to 
consist of the stripping; the second, truck work, steel 
underframing and work to bodies incidental to under- 
framing, and the third to rebuilding of the bodies. This 
grouping is necessary because the rebuilding of bodies 
can be handled under the straight station-to-station sys- 
tem, while the underframing requires a somewhat differ- 
ent arrangement due to the fact that trucks are out 
from under the bodies during the truck rebuilding proc- 
ess and because the body work incidental to underfram- 
ing must be under way while trucks are rebuilt and 
frames loaded on trucks in order to avoid delays or the 
necessity of concentrating a large number of men on this 
class of work. For that reason, the cars cannot be moved 
from station to station while this work is going on. 

The following outline is based on rebuilding and 
steel underframing of equipment requiring the largest 
variety of material and labor, which, in my estimation, is 
the refrigerator car; that the daily output is approxi- 
mately 10 cars. The layout for grouping is as follows: 

Group No. 1—Stripping Cars.—Two tracks are es- 
sential for this purpose, one of approximately 20 car 
lengths, arranged so that burning and cutting is done 
first at one end of the track and the cars pulled through 
several stations during the process of stripping to fa- 
cilitate loading of scrap wood, rubbish and other ma- 
terial into self-clearing trailers direct off the cars. This 
avoids congestion and fire hazards from cutting torches. 


Fig. 5—(Top) Portable tie rod rethreading machine as 
used under a car; Fig. 6—A saw cutting 2 in. into the 
bottom of the side sill for reconditioning of side sills on 
refrigerator cars. The saw housing is mounted on a re- 
volving carriage so that it can be used on either side of 
the car at any desired angle—The machinery is mounted 
on a small four-wheel truck with ball bearings which roll 
in any direction with the slightest effort: Fig. 7—T wo- 
wheel truck with 12-in. automobile jack mounted for 
raising air-brake cylinders and reservoirs into position— 
The jack is operated by a 10-in. wheel fastened to the end 
of a jack bar—The handle is also welded onto the wheel: 
Fig. 8—Hoist for pressing insulation in between carlines 
of refrigerator cars: Fig. 9—Truck used for moving re- 
frigerator-car side doors from station stock pile to the car 
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The other track is available to have empty cars spotted 
for scrap loading directly off the cars. 

Stripping of refrigerator cars consists of removing 
parts due to decay, replacement by improved standards, 
or underframing. Material removed due to underfram- 
ing would be wood sills, cross ties, truss rods and draft 
gears. Material removed that is to be replaced by im- 
proved standards would be the floors, floor insulation, 
side doors, ice bunkers and floor racks. 

Since cars have to be handled from the stripping yard 
onto the repair or shop tracks with a switch engine, it 
is advisable to leave the two center sills and draft gears 
intact and cylinders hanging to the sills until the cars are 
set in for steel underframing. This will reduce the cost 
of material handling, providing draít gears and cylinders 
are to be re-used. 

Group No. 2—Steel Underframing and Truck Re- 
building—Two tracks of approximately 16 or 18 car 
lengths should be available for underframing and truck 
repair work with facilities rigged up and material placed 
about as follows: Steel underframes to be stored near 
the end of the tracks ; train-line pipes, brackets, wood-sill 
nailing strips, sill steps, lever guides and floor insulation 
boards between tracks in the first three-car-length space; 
and truck material in the next three-car-length space. 
About 10 or 11 stripped cars may be set in one track, 
leaving a space of approximately two car lengths be- 
tween the first car and the truck repair station. 

Work is to be started on the first car from a truck 
station and should progress towards the opposite end of 
track in the following manner: The first crew of men 
is assigned to drop couplers, draft gears and air brake 
cylinders. As soon as this work is completed, a second 
crew is started to jack the cars up and place them on 
trestles high enough to allow trucks with bolsters and 
sills to pass under the end sills safely, following the 
draft crew in the same direction. 

As soon as the car is jacked up, the trucks, with bodv 
bolsters and sills, are pulled out from under the car 
and moved towards the space between the truck station 
and the first car, where sills, draft members, and body 
bolsters are unloaded. Immediately the third crew is 
starting to recondition the body of car for steel under- 
framing and the fourth crew to renew defective parts 
of the superstructure as found necessary to renew prior 
to replacing the frame under the car. These four crews 
move from car to car with tools and most of the ma- 
terial they use, and are also assigned to do the same 
work when the frames return to the cars; namely, the 
crew removing draft gears and couplers are re-applying 
them while the men jacking up cars are jacking bodies 
down, and so on. Their work is in continuous order, 
because when the draft gears on last car, first track, 
have been dropped, the first car on the second track is 
ready to be jacked down, the draft gears applied, and 
so on. 

As soon as wood center sills, inter sills and body 


Fig. 10—(Top) Conveyor used in disposing of truck 
scrap: Fig. 11—One of the self-clearing scrap-wood 
trailers used in the striping yard: Fig. 12—Nut removing 
machine in operation—This machine was found to be 
faster than burning off column and oil-box bolts with a 
cutting torch: Fig. 13—Car spotting hoist mounted at one 
end of the shop—Approximately 3,000 ft. of cable is at- 
tached to each end of these machines: Fig. 14—Standard 
ladders and benches used in rebuilding refrigerator cars— 
The ladders are built of 34-in. and 14-іп. pipe, and the 
benches of 3$-in. pipe and wooden platform—The benches 
are used inside the cars for ceiling work 
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bolsters have been removed from the trucks, the trucks 
are stripped, scrap loaded up and trucks re-assembled in 
the truck station and moved in the direction of the steel 
underframes. When the last car set is assembled, steel 
underframes are loaded on all the trucks. The first 
truck with frame is then moved back toward the work 
stations and train line and brackets are applied at the 
first station; then to the next station to have wood nail- 
ing strips and floor insulate boards nailed; then to the 
third station to have all lever guides, fulcrums, sill steps 
and grab irons riveted and side-bearing clearance ad- 
justed; and finally pulled back under the car, body let 
down and bolted. Cars are then pulled off the track and 
held in reserve storage on one end of the rebuilding track 


Fig. 15—Portable rivet heating forge and rack used in 
refrigerator car work 


from which they are pulled into the stations at regular 
intervals. 

Group No. 3—Rebuilding—One track approximately 
18 car-lengths is sufficient, although if two adjacent 
tracks are available the progress will be considerably 
smoother. The work comprising the entire rebuilding 
should be divided into as many stations as possible. «If 
track is of sufficient capacity to divide it into 18 sta- 
tions, my preference would be to establish 14 active, 3 
reserve and 1 final inspection station. 


Fig. 16—Standard station material racks which make all 
necessary small material readily available 


The three reserve stations are of much importance in 
taking care of all of the above work, because if the aver- 
age run of siding to be removed is 80 per cent, lining 60 
per cent and side or end insulation 40 per cent, and if a 
car happens to be pulled in requiring all new siding. 
lining or insulation, the work could not be completed 
during the regular time allotted between spotting, be- 
cause the man-hour assignment is based on the average 
run of work, therefore, the balance of the work has to be 
completed in reserve stations by a reserve crew. 

My reason for advocating a wide spread of the work 
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is to avoid congestion of material and men as much as 
possible, affording thereby greater freedom for action. 
Reducing the actual use of hand tools at stations to the 
lowest possible degree will expedite movements remark- 
ably, because if men have to use wood chisels, planers, 
augers and hand saws frequently to fit the material, much 
time is lost, especially where necessary for two men to 
work together. One will do the fitting while the other 
has to wait, a thing which most men resent very much 
under the progressive system. 

As an illustration, it would appear that fitting of 
boards to the ceiling, side and end of the car would call 
for considerable sawing and measuring due to the many 
different lengths that have to be used for proper stag- 
gering of joints. But if all are cut to proper lengths at 
the mill and delivered to the car properly numbered, the 
going is entirely different and no offals to put up with 
at the station. 

False floors, hatch covers, roof platforms, hatch plugs. 
hatch frames and side doors should be repaired or built 
new by a separate organization and delivered to the cars 
ready to apply. My preference is to have all these items 
assembled or repaired at the wood fabricating shop if 
floor space is available for a proper assembly of forms or 
jigs for each of these items. 


Refrigerator Car Doors Fitted Before Assembly 


In my opinion the fitting and weather stripping of side 
doors into side door posts, headers and thresholds is of 
vital importance and presents a difficult problem, or, I 
might say, requires more careful attention than any other 
part of work on the entire car. For that reason I believe 
that best results can be obtained when repairing or build- 
ing new doors by fitting them into the side door posts, 
thresholds, and header frames, applying insulation, 
weather stripping, hinges, lock bars, and all other fix- 
tures to the doors right on the shop floor and delivering 
the entire door assembled to the car intact with doors 


Fig. 17—Method of cutting out the crevice and side sills 

at the upper edge of the sills on refrigerator cars by the 

use of ordinary air motor grinding machine with wheel 
removed and a dado head mounted in its place 
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closed and fitted as they would be when in actual service. 

Any progressive system process in assembling the 
above items will prove satisfactory. For instance, one 
set-up consists of three forms or jigs for building the 
left side doors, three for the right side doors, and three 
for assembling of side-door posts, thresholds and header 
frames ; placing these nine forms on the shop floor in a 
T-shape so that the three-door posts and threshold 
frame forms make up the vertical bar of the T-shape 
and the side-door forms the horizontal bar. The con- 
struction or rebuilding of the left door commences in the 
first form left and the right door in the first form right. 
One or more men is assigned to each form to do certain 
parts of the work and when completed slide the door 
into the next form towards the center frame. When the 
door-post frame with all required insulation and weather 
stripping is completed the doors are slid into the frame, 
and frame with doors are slid into the next form and so 
on until all fixtures and insulation have been applied 
and the doors closed and locked. The assembled door 
can be handled and delivered to the station with perfect 
safety in a vertical position. If light jib cranes are avail- 
able the handling will prove very simple through a device 
gripping the bottom portion of the hinges. If the device 
is hooked onto the bottom of the upper hinges, the doors 
will retain an almost vertical position. 

When setting doors into place on the car the upper 
ends of door posts are placed in position, doors and side 
plates lifted sufficiently to allow the bottom end of the 
posts to slip into the pockets. This operation can be 
made very simple by the use of an air cylinder hoist. 

It is my belief that under the progressive systems best 
results are obtainable through a maximum spread of the 
work because of the skill the men will develop by 
specializing in a limited number of moves and variety 
of work, and it is entirely practical to establish more than 
one division of work at each station especially when 
shop-track car capacity is limited. In the latter case, 
arrangements should be made for storing material 


Fig. 18—Pressure gun used in cementing side and end 
angles on refrigerators and other cars 
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overhead for all items required for rebuilding roofs. This 
wil: relieve congestion on the shop floor. 


Avoid Repeated Jacking of Cars 


I believe it is entirely practical to arrange the work 
under the progressive system so as to avoid repeated 
jacking or raising of car bodies off the trucks in order to 
complete the necessary work to car bodies. When steel 
hopper, ore, or Hart convertible cars are to be rebuilt 
we usually find considerable work around the bottom and 
sides of the hoppers requiring either patching, renewing, 
or straightening of sheets, frames, and hopper doors. 
Due to the nature of this work, maximum íreedom for 
action and ease of getting at the work is essential if 
worthy workmanship and efficiency means anything. 
Therefore, in most cases it will be necessary to keep 
trucks out from under and the car bodies raised high 
enough to provide best conveniences for workmen. The 
volume of this work is far greater than can be completed 
in one station between moves and the car has to be 
moved through several stations to complete all of the 
work. Unless some means were adopted to avoid jacking 
down and again raising of the car body for each move, 
considerable time would be lost. 

By arranging the work approximatelv in the following 
order the performance will be simplified: Repairs to 
trucks to be completed at the first station and the car 
body let down on saddles fitted over inside oil boxes. 
Saddles can be made of any suitable height and can be 
placed under the side sills or end sill, or a timber can be 
laid across and the car body let down. This will leave 
the entire truck out from under and the car can be 
spotted in the regular way at any station and the work 
continued without interruption. Draft sills, body bols- 
ters, or end sills can be renewed while the body is sus- 
pended on saddles by the side sills, provided, of course, 
the car has side sills. 

Painting 

The painting of cars should be arranged so that the 
first coat is applied immediately after the car is released 
from the rebuilding station, and the second coat as soon 
as the first coat is sufficiently dry, avoiding delays and 
the necessity of switching cars over to other tracks, be- 
cause much shop space has to be sacrificed under a fairly 
large daily production program if all moves of the cars 
throughout the entire plant are not expedited. 


Eliminating Frozen 
Shop Air Lines 


ELAYS are frequently experienced, especially in 
the northern sections of the country, due to shop 
air lines freezing during the winter months. It is there- 
for necessary to apply anti-freezing solutions at various 
points in the lines in order to prevent the freezing of 
condensation and in many shops this is done by merely 
disconnecting the air hose at the point where it is being 
used by the workmen, pouring in alcohol or other anti- 
freeze preparations and permitting it to flow back into 
the line. While this practice assists in eliminating the 
freezing of the condensation in the immediate vicinity 
of the line where applied, it consumes considerable time 
and is not as efficient as that of applying an anti-freeze 
solution at the source of the air supply and at suitable 
intermediate points in the air line. 
A better arrangement consists of a device which is 
attached at various points in the air line and which will 
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A simple arrangement for injecting anti-freeze solution 
into air lines 


permit the application of anti-freeze solutions without 
disrupting the operation of the shop. A 2-in. pipe is 
welded or tapped into the main air line, a cut-out cock 
being inserted at the bottom connection. The pipe cap 
at the top can be removed after the air has been shut 
off and about 2 qts. of alcohol or anti-freeze applied. 
After the cap has been securely replaced and the air 
cut in, the solution will flow into the main line and mix 
with the condensation, thereby preventing it from freez- 
ing. It is recommended that these anti-freeze supply 
pipes be installed at all low points in the air line as 
well as at the air storage tank connections. 


Seeuring Sway Hooks 
In Auto Box Cars 


EVERAL cases of damage to automobiles loaded 

in automobile box cars equipped with loading and 
unloading devices has occurred in the past few months 
due to the loading devices swaying back and forth and 


Adding a retaining hook and chain prevents dislocation 
of sway-hook pins 


either bending or breaking the supports, thus permitting 
the automobile to drop down and come in contact with 
the automobile on the car floor below it. An investiga- 
tion by one railroad developed the fact that the sway 
hooks attached to the side of the car and which engage 
the frame of the loading device were becoming dislocated 
in transit. The original construction of the unloading 
devices provided for a flat steel spring welded to the 
frame above the opening where the sway hook engages. 
In some cases this spring had lost its tension and in 
other cases it had been broken off, thus permitting the 
hook to work out of place. 

By drilling a small hole in the bottom of the sway 
hook, as shown in the illustration, and inserting a hook 
attached to a light chain the sway hook cannot become 
disengaged from the frame and such damage as above 
related will be eliminated. 


Container for Storing 
Serap Journal Bearings 


N light car-repair tracks where the material de- 
livery system is not in effect, due to the small 
amount of material required in the general run of repairs 
made, the practice of having the mechanic leave his car 
and return the old journal bearings to the storehouse 
would result in considerable loss of time. The value 
of the old bearings makes it necessary, however, that 
they be protected from theft until a sufficient supply has 
accumulated to warrant loading them. 
'The container shown in the illustration was designed 
by a car foreman on one railroad who placed them at 


Container permits the accumulation of a sufficient number 
of old bearings to warrant collection 


various points in and around the shop where they were 
accessible to the repairmen and to the supply track for 
periodical collections. 

The container is made of %-in. sheet steel, welded 
on the sides and bottom, and is approximately 4 ft. 
square. The cover is attached by either welding or 
riveting hinges to it and a hasp and staple is provided 
to permit the application of a lock. An opening of 
sufficient size to accommodate a 6 in. by 11 in. journal 
bearing is provided in the cover as shown through which 
the worn out journal bearings are dropped into the 
container. 
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Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechanical 
Division is called upon to render decisions on a large 
number of questions and controversies which are sub- 
mitted from lime lo time. As these mallers are of 
inleresl поі only to railroad officers but also lo car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Wheel with 2-in. Flat Spot Credited as Second- 
Hand when Removed with Mate Wheel 
Worn Through Chill 


The Florida East Coast applied a pair of new wheels 
on a Seaboard Air Line car on account of one wheel 
worn through the chill and the mate wheel slid flat 
2 in. Both wheels were scrapped at owner’s expense. 
The S.A.L. contended that second-hand credit should 
be allowed for the slid-flat wheel to which F.E.C. did 
not agree and the case was appealed. 

The S.A.L. stated that the case was not presented to 
decide correctness of defects shown, but they believed 
it extremely improbable that a wheel condemnable for 
worn through chill when slid to the extent of develop- 
ing a 2-in. flat spot on the mate wheel would not itself 
develop a 274-in. spot. They contended that second- 
hand credit should be allowed for a wheel with a 2-in. 
flat spot. The F.E.C. in refusing adjustment based their 
action on paragraph 164 of the Wheel and Axle Manual, 
there being no provision in the A.A.R. rules that pro- 
vides for scrapping a slid-flat wheel at expense of car 
owner except where covered by car owner's defect card 
and then only when there exists a flat spot 2/2 in. or 
two or more adjoining spots, each 2 in. or more in length. 
In the dispute there is no defect card involved and the 
S.A.L. feels that if the F.E.C. desires to scrap a wheel 
with a 2-in flat spot they must do so at their own ex- 
pense and allow the car owner second-hand credit. 

The F.E.C. rendered the bill on the basis of both 
wheels removed being scrap, to which the S.A.L. did 
not agree, claiming the Wheel and Axle Manual did not 
govern as it is only recommended practice. The F.E.C. 
claimed that charge rendered was correct, based on the 
fact that the note preceding Rule 68 makes the content 
of paragraph 164 of the Wheel and Axle Manual the 
deciding factor. 

In a decision rendered November 8, 1934, the Arbi- 
tration Committee said ; Since Rule 68 requires a wheel 
to have a slid flat spot of 21 in. or over in length, or 
two or more adjoining spots each 2 in. or over in length, 
to be condemned, and the rules contain no remount shop 
limit for lesser flat spots, the contention of the car owner 
is sustained.” —Case No. 1737, Rule 68, Seaboard Air 
Line vs. Florida East Coast. 


Air-Brake Hose Condemned by Visual 
Inspection Prior to August 1, 1934 


The Reading had been billing the Western Maryland 
since July, 1933, with an unusual number of air-brake 
hose applied to W. M. equipment, showing cause of re- 
moval of old hose as being due to seamed, fabric cracked, 
spiral cracks and soft bends. Correspondence developed 
that the Reading had adopted a system of removing air 
hose by visual inspection alone, claiming that this prac- 
tice was supported by maintenance rule 46, Instructions 
Covering Air-Brake and Air-Signal Equipment on Loco- 
motives and Cars. The W.M. considered that while rule 
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46 provides for visual inspection, it does not permit con- 
demnation unless the proper test as provided elsewhere 
in the maintenance rules shows that the hose failed to 
meet the required test, the proper test being the soap- 
suds test as provided by maintenance rules 101 and 106. 
On this point an appeal was made. 

The Reading acknowledged removal of an average 
of 55 hose monthly from W.M. cars on account of 
seamed, fabric cracked, spiral cracks and soft bends— 
all condemnable defects under A.A.R. Rule 56. The 
number was not considered excessive, considering the 
average monthly car days of W.M. cars on Reading lines 
as 15,000. The Reading was of the opinion that A.A.R. 
Rule 56, had been inserted in interchange rules to clarify 
intent of Rule 46 governing maintenance of air brakes 
rather than to institute a new practice. 

The Western Maryland contended that A.A.R. Rule 
56 cannot be considered as retroactive to cover unsettled 
cases. Attention was called to the large number of hose 
removed during the period July, 1933, to July, 1934, hose 
being removed by visual inspection only and not subject 
to any test prior to removal. The W.M. contended that 
this practice is contrary to provisions of A.A.R. rules 
and that removal of hose by visual inspection alone is 
contrary to the intent of maintenance rule 46 and that 
hose should be removed only after being tested as pro- 
vided for in maintenance rules. It was contended that 
this practice left too much to the inspector's judgment. 
They felt that hose should not be removed unless they 
proved defective after being given proper test and that 
refunds should be made for hose removed by visual in- 
spection. 

In a decision rendered November 8, 1934, the Arbi- 
tration Committee said: "Car owner is responsible for 
the enumerated defects in air hose found by visual in- 
spection. The contention of the Reading Company is 
sustained. (Effective August 1, 1934, Rule 56 covers.)”’ 
e di No. 1738, Rule 56, Reading vs. Western Mary- 
and. 
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In the 


Back Shop and Enginehouse 


The Use of Gas Heat 
In Railroad Shops* 


HERE are many operations in locomotive and car 
repair work where gas for heating purposes is used 
extensively. In the forge shop, particularly, several dif- 
ferent types of gas furnaces are used in connection with 
forging operations, and the installations described in this 
article are in service in a midwestern repair shop. 

The majority of these furnaces are brick and steel con- 
struction. A typical example is a hammer furnace with 
a 44-in. by 34-in. hearth which is loaded and unloaded 
through two doors in one side and fired by means of 
two gas burners of the diffusion type installed in the 
sides opposite the doors in such a manner that they fire 
across the arch and tangential thereto. This unit is 
used for heating billets for forging locomotive rods. 
Each of the billets weighs approximately 1,205 Ib. and 
two are charged into the furnace at the same time. The 
billets are handled to and from an adjacent power ham- 
mer by a jib crane and hoist. The billets are heated to 
a temperature of from 2,500 to 2,700 deg. F., depending 
upon the size, and are usually soaked for almost an hour 
to equalize the temperature. The consumption of gas 
for 8-in. by 10-in. billets averages 1,150 cu. ft. per hour. 

In the shop in question there are four slot-type forg- 
ing furnaces, three of which have 20-in. by 40-in. by 
1415-in. hearths. The fourth furnace has a hearth 15 іп. 
by 47 in. by 1374 in. high. These furnaces are equipped 
with a nozzle-mixing gas burner on each end and are 
used for heating small locomotive forgings. The aver- 
age maximum loading of the furnace is approximately 
280 Ib. of material, although most of the work is done 


* An article prepared from material secured by the American Gas 
Association. 
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with smaller furnace charges. Furnaces of this type 
consume an average of 975 cu. ft. per hour. 

A double spring furnace is employed to heat old spring 
leaves prior to banding and tempering. The hearth in 
this furnace is 5 ft. by 9 ft. and is 14% in. high inside. 
Double doors are located on opposite sides of the furnace 
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Double forge furnace for heating spring leaves for two 
crews, with annealing pot in foreground—Both gas fired 


so that two operators can use the two halves of the heat- 
ing chamber without interference. These furnaces are. 
as a rule, charged with approximately 250 Ib. of steel 
and with this charge the gas consumption amounts to 
approximately 800 cu. ft. per hour. 

Bands on old springs are heated for removal in an 
open-flame type furnace, 15 in. by 22 in. by 15% in. 


A hammer crew at work— 

The billets are heated in the 

gas - fired forge furnace 
shown at the right 
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Gas burner with which locomotives are fired in the shop 
preparatory to going out on the road 


high. This type of furnace is open at both sides and is 
fired by a gas burner from one end. The gas consump- 
tion is approximately 650 cu. ft. per hour. 

A rectangular gas-fired, cast-iron pot is also used in 
connection with spring work. The pot, 4 ft. 6 in. by 
6 ft. 9 in. and 1 in. thick, is mounted in brick work and 
is used for heat-treating spring leaves. No combustion 
space is provided and a diffusion-type burner fires di- 
rectly into the space around the pot. The leaves are 
handled in a metal basket suspended by a hoist from 
a jib crane, and the spring leaves are heated in a special 
compound to a temperature from 480 to 600 deg. F. 
From 200 to 680 lb. of spring steel is heated in this 
type of annealing pot at one time, and the average 
gas consumption is 500 cu. ft. per hour. 

The ends of boiler tubes are heated for swaging in a 
small furnace 18 in. by 35 in. by 18 in. high inside, 
fired from one end with a single nozzle-mixing gas 
burner. The tube ends are thrust in through a side 
opening close to the end opposite the burner. Both 


Pouring bronze castings—Gas-fired soft metal melting 
furnace and ladle heat in background 


small boiler tubes and superheater flues are heated in 
this type of furnace. 

A boiler-plate furnace, with a hearth 12 ft. 9 in. by 
14 ft. 3 in. and 3% ft. high from hearth to the crown 
of the arch, is used for heating boiler plate for forming 
and is fired with three diffusion type gas burners—two 
large ones for heating up the furnace rapidly and a small 
one for holding the heat. All the burners are located 
on one side. The weight of the steel charged into this 
furnace varies from one-half to five tons, and the gas 
consumption amounts to approximately 3,600 cu. ft. 
per hour. 

Annealing and Heat-Treating Furnaces 

Among the heat-treating furnaces is one employed for 
carburizing with a hearth 31 in. by 60 in. by 30 in. 
high. Steel parts to be carburized are packed in boxes 
or pipes, and the furnace is of sufficient capacity to heat 
approximately 620 lb. at one charge. The gas con- 
sumption of a furnace of this type with the above- 
mentioned charge is approximately 1,000 cu. ft. per 


A row of gas-fired forge furnaces 
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hour. An annealing furnace 34 in. by 50 in. by 22 in. 
high has a capacity of 350 lb. of metal and consumes 
900 cu. ft. of gas per hour through a single diffusion 
burner. 

Among other installations in which gas is used is a 
two-pot babbitt furnace employed for melting babbitt for 
bearings and lead for driving-wheel counterbalances. 
This furnace is 28 in. by 60 in. by 32 in. high and is 
fired by two nozzle-mixing gas burners. With a ca- 
pacity of 500 Ib. of lead the gas consumption is approxi- 
mately 450 cu. ft. per hour. 

In the brass foundry there is a melting furnace of the 
horizontal cylindrical type mounted on standards for 


Riveting crew using portable gas-fired rivet heater and a 
natural gas torch for cutting out old rivets 


rotating which is used for melting brass for journal bear- 
ings, rod bushings, etc. This type of furnace is charged 
with approximately 1,500 Ib. of metal. The heat is sup- 
plied through a single nozzle-mixing gas burner firing 
through one end and just above the charge. Other uses 
for gas around this shop are for tire heating, rivet heating 
and for gas cutting. 

In the enginehouse locomotives are fired by means of 
a long-handled gas burner. By means of this burner a 
locomotive may be fired and sufficient steam raised to 
move the locomotive under its own power in approxi- 
mately 25 min. This firing burner consists of an 8-ft. 
handle composed of 1:%-іп. air pipe and l-in. gas pipe 
ending in a manifold 4 in. in diameter and 8 in. long. 
To this are welded several short lengths of 34-in. pipe 
which serve as nozzles. Air is supplied at 7 lb. pressure 
and gas at 2 lb. pressure. 

In this particular shop gas of 1,050 B.t.u is delivered 
to the burners at an average cost of 45 cents per 1,000 
cu. ft. 


Questions on Locomotive 
Design and Maintenance 


HE following list of questions, submitted by a 

reader, offers an opportunity for locomotive de- 
signers and mechanics to test their knowledge on a 
number of subjects with which they come in contact in 
every-day work. The editor will welcome replies from 
readers of this section giving their version of the answers 
to these questions. The correct answers will be pub- 
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lished in the October issue of the Railway Mechanical 
Engineer. 


The Questions 


1. Why is the main throttle valve of a locomotive de- 
signed with two seats? 

2. To test an air pump for capacity a 345-in. orifice 
is required. In the absence of a 345-in. drill could the 
same results be obtained by drilling two holes, one у; 
in. in diameter and the other М» in. in diameter? 

3. What would be the effect of turning a pair o 
locomotive main drivers right for left? 

4. Which wears the more rapidly, the top or bottom 
of a locomotive crosshead ? 

5. Why are locomotive hub liners usually laid out 
with six holes rather than five, seven or eight holes? 

6. Would it be practical to lay out the 36 equally 
spaced stud holes in a cylinder head by stepping around 
the stud circle with dividers set to the specified distance 
between two studs? 

ў Д why is a brass joint ring for steam pipes imprac- 
tical : 

8. What fittings about a locomotive boiler do not 
have a standard boiler thread of 12 threads per inch? 

9. Does any steam get into the steam gage during the 
operation of a boiler? 

10. In applying a globe valve, one side of which is 
subject to boiler pressure, should the valve be placed 
so that the stem packing is exposed to this pressure when 
the valve is closed? The “blow down" valve on top of 
a locomotive boiler is an example. 

11. Why is any sort of by-pass valve unnecessary on 
old style flat slide-valve locomotives? ` 


Push саг and special stacked racks used for the convenient 
movement and storage of superheater units at the Chicago 
shops of the C. & N. W. 
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Sensitive 
Straightening Press 
NEW type of 35-ton hydraulic press, especially 


A designed for straightening operations on axle 
shafts, crankshafts, and similar work requiring accurate 
straightening has been developed by Hannifin Manu- 
facturing Company, 621-31 South Kolman avenue, Chi- 
cago. The press, notable for its ease and flexibility of 
operation, is well adapted in the railway field for apply- 


Hannifin 35-ton hydraulic straightening press 


ing the smaller rod bushings, brake rigging bushings, 
spring rigging bushings; straightening valve motion 
parts, etc. 

Simplified handling of straightening operations and 
increased production are features resulting from the ex- 
clusive design of the control mechanism of this press. A 
single lever controls the entire operation of the ram, 
with an extremely sensitive proportional control action. 
When the control lever is moved in either direction the 
ram will move a proportional distance and then stop by 
automatically bringing the operating valve to neutral. 
Thus the operator, merely by moving the one operating 
lever, obtains a ram movement at 35 tons pressure 
through the exact distance required for the straighten- 
ing of any piece. An accurate ram movement, either up 
or down, of as little as и в in. may be obtained. The arc 
of movement of the control lever is approximately three 
times the ram stroke, providing for sensitive handling 
without requiring the development of special skill on the 
part of the operator. 
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The hydraulic power unit, with constant-delivery type 
rotary pump, is built into the base of the press, making 
a self-contained unit that requires approximately 19 sq. 
ft. of floor space. No separate hydraulic power is re- 
quired, thus simplifying the installation and making 
operation unusually economical. 

The ram delivers 35 tons pressure, and may be fitted 
with any type of fixture required for handling the parts 
to be straightened. The ram stroke is 6 in. The speed 
for the power stroke is 53 in. per min., and for the re- 
turn stroke, 77 in. per min. The dimensions are: Ta- 
ble to ram (up), 20 in.; center of ram to face of frame, 
9 in.; length of table, 70 in. ; floor to table, 36 in. ; over- 
all height, 98 in.; base, 3816 in. by 69 in. 


Ladder 
Testing Device 
SIMPLE yet effective method of testing ladders, 


which is used at one of the shops of the Louis- 
ville & Nashville, is clearly shown in the illustration. It 


Method of testing a ladder with a 450-lb. anvil hung from 
each rung from the top to the bottom 


consists simply of suspending an anvil, which weighs 
about 450 1b., from the ladder by means of a single- 
sheave pulley and rope with a substantial double-chain 
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connection to the front and back ends of the anvil. 

The assumption is that any ladder strong enough to 
support the dead weight of the anvil has an ample factor 
of safety when supporting a man. In checking the con- 
dition of a ladder with this device, each rung is tested 
from the top to the bottom, the anvil being raised only 
slightly trom the ground at each pull. The operation of 
changing the rope block from one rung to the next is 
easy, the block hook being simply dropped from one 
rung to the other as the test progresses. 


Keyway Cutter and 
Slotting Machine 


Е N the new stationary keyway cutter and slotting ma- 
chine made by the Morton Manufacturing Company, 
Muskegon Heights, Mich., the work remains stationary. 
The correct adjustment for taper, depth of cut and cut- 
ting of keyways in taper bores comes in the guides, cross- 
head and cutter bar member. This machine consists 
primarily of four major units—the top plate, the guide 
and crosshead unit, the column and the driving unit. 


Morton keyway cutter and slotting machine 


The top plate is rectangular, with T slots to facilitate 
the use of binding bolts or other supporting means in un- 
symmetrical work and is bolted rigidly to the supporting 
column. An auxiliary top plate is used between the 
main top plate and the work, primarily as a protection 
in the handling of heavy work. This auxiliary top plate 
also contains jaws for centering all diameters of bores 
with a minimum amount of equipment. 

A bracket, which contains a rotating nut and screw 
mechanism for feed and relief, is bolted to the front of 
the top plate. A locking collar provides means for set- 
ting to total depth of cut. The ratchet feed mechanism, 
with feeds ranging from .001 in. to .020 in. of stroke, is 
also attached to the top plate and is so arranged that 
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when the cutter reaches the predetermined depth a fric- 
tion slips, limiting the depth and making practical dupli- 
cation of depths without resetting. 

The guide contains all gearing for transmitting power 
to the spiral cut pinion and rack which reciprocates the 
crosshead and cutter bars. This guide is journaled in a 
special trunnion member provided with bearing suríaces 
which move parallel with the upper surface of the top 
plate. Means is provided for locking the guide to the 
trunnion member. The guide, crosshead and bar may 
thus be adjusted to any angular position with the top 
upper surface of the top plate up to 1 in. taper per foot. 
The cutter then travels in this same angular setting and 
feeds and relieves by means of the relative lateral move- 
ment between trunnion and top plate. 

The column is a box-shaped casting supporting the top 
plate and the heavy loads placed on it. The shifting and 
stroke-adjusting mechanism is attached to the column 
and is driven through a universal shaft from the lower 
extremity of the guide. 

The driving unit consists of a gear box in which two 
clutches, turning in opposite directions, run in a bath oi 
od. Reciprocation is obtained by engaging one or the 
other of the clutches. This motion is transmitted 
through to the guide of the machine by a universal 
jointed spline shaít. The power to the gear box may be 
supplied by any type of motor desired. 

The cutter bars are of a rectangular section, heat- 
treated-steel forging. Tool slots for inserted type high- 
speed-steel cutters are provided. This new Morton 
stationary keyway cutter and slotting machine is obtain- 
able in sizes ranging from 30 in. to 60 in. of cutting 
stroke. 


MILWAUKEE MuseuM.—Local railroaders and those passing 
through will find much to interest them in Room 854 of the 
Union station, Chicago. The Chicago, Milwaukee, St. Paul & 


Pacific has just opened the Milwaukee Road Museum there, with 
a huge collection of objects of every sort dealing with railroad 
history. 
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CHINESE ENGINE HIDES ITS SMOKE-- 


---SENDING IT TOWARDS THE RAILS, TO ESCAPE 


DETECTION.GENERAL HSU YUAN-CHUAN'S 48TH 
DIVISION, CHINESE NATIONALIST FORCES,CHINA 


Further. information furnished by the editor upon request 
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Among the 
Clubs and Associations 


NaTIONAL MeraL CowcnEss.— The sev- 
enteenth annual National Metal Congress 
and exposition will be held at Chicago dur- 
ing the week beginning September 30, when 
a series of five daily lectures on the Heat 
Treatment of Steel will be presented by 
Dr. Marcus A. Grossman, director of Re- 
search of the Illinois Steel Company. 


MacHINE Too. SHow.—Notices have 
been sent out by the National Machine 
Tool Builders’ Association to exhibitors at 
the Machine Tool Show, which will be 
held at Cleveland, Ohio, September 11 to 
21, inclusive, that Friday, September 20, 
has been designated as the special Railroad 
Day of the Machine Tool Show. The plan 
is to have as many exhibitors as wish to 
demonstrate the application of their tools 
to railway work arrange to have them 
tooled up and in operation on that day. It 
is understood that a number of machine- 
tool manufacturers have already signified 
their intention of participating in this plan. 


Master Borer Makers’ ASSOCIATION. 
—Regardless of any action that may be 
taken by the group of minor railway me- 
chanical associations towards holding co- 
ordinated business meetings at Chicago in 
September, the Master Boiler Makers’ 
Association is proceeding independently 
with its plans for bringing together as 
many of the officers, committee members 
and members of the association as is pos- 
sible through permission of their respective 
superior mechanical officers. This busi- 
ness meeting will be held at the Hotel 
Sherman, Chicago, September 18 and 19. 
1 To the end that the meeting may pro- 
duce information of real benefit to the 
railroads in meeting the serious problems 
involved in certain aspects of locomotive 
boiler inspection, maintenance and repair, 
a program of extremely practical papers 
is now in course of preparation by com- 
mittees of the association, covering the 
following subjects: Boiler and Tender 
Tank Corrosion and Pitting, in Service and 
in Storage; Fusion Welding as Now Ap- 
plied to Boilers and Tenders; Staybolt 


Leakage and Cracking of Firebox Sheets 
—Methods of Prevention; Application and 
Maintenance of Arch and Watertubes; 
special report of the Southern Pacific Com- 
pany on Fusible Plugs. 


Eastern Car Foreman's Third 
Annual Field Day 


The Eastern Car Foreman's Association 
held its third annual field day and golf 
tournament at the Race Brook Country 
Club at New Haven, Conn, on July 18. 
Approximately 240 members and guests 
were in attendance. The program for that 
day, which was designated "New Haven 
Day," was sufficiently varied to be of in- 
terest to the majority of those present. 
Golf events and putting contests for the 
golfers and non-golfers, as well as quoits, 
bridge and numerous other attractions pro- 
vided entertainment from early morning 
until after the dinner in the evening at 
7:30 p.m. Prizes were awarded for the 
many events and a "Grand Mystery Draw- 
ing" at the close of the dinner brought 
prizes to many who had not been winners 
in the regular events. f Of the prizes 
given for regular events the principal ones 
were as follows: Tournament Golf—Class 
A—Low gross, L. H. Foster; low net, 
J. Howland. Class B—Low gross, R. Son- 
quist; low net, J. Schlintz. Class C—Low 
gross, P. E. Pfeiffer; low net, S. L. Poor- 
man. Kickers’ prize, V. W. Ellet; low 
gross prize, T. M. Ferguson; putting con- 
test for golfers—First prize, J. T. Daley; 
second prize, A. E. Calkins. Quoits—First 
prize, A. J. Pretyman; second prize, J. 
Wiley. Bridge Tournament— First prize, 
Harold Chamberlin; second prize, Lee 
Peabody ; third prize, J. Marcuso. Putting 
Contest for Non-golfers—First prize, J. 
G. Platt; second prize, G. Allison. Hole- 
in-one, H. Hughes and J. L. Metz; longest 
drive, C. Jordan; second longest drive, J. 
Delahanty. f The general arrangements 
for the outing were under the direction 
of J. P. Egan, president of the association ; 
F. H. Becherer, general chairman; A. E. 


Calkins and R. Sonquist, vice-chairmen, 


and 11 committee chairmen. 


Directory 


The following list gives names of secretaries, 
dates of next regular’ meetings and Jes of 
meetings of mechanical associations and railroad 
clubs: 

Arr-Brake AssociATION.—T. L. Burton, c/o West- 
inghouse Air Brake Company, Thirty-fourth 
Floor, Empire State Building, New York. 

АшлЕр RaiLwav Suppty AssociATION.—F. W. 
Venton, Crane Company, Chicago. 

ASSOCIATION OF AMERICAN RaiLROADs. — J. К. 
Downes, vice-president operations and main- 
tenance department, Transportation Build- 
ing, Wasbington, D. C. 

1VISION I, — OPERATING. — SAFETY SEC- 
Mone C. Caviston, 30 Vesey street, New 
ork. 

Division V.—Mecuanicat.—V. R. Haw- 
thorne, 59 East Van Buren street, Chicago. 

CoMMITTEE ON RESEARCH.—H Johnson, 
chairman (Director of Research, Association 
of American Railroads), Chicago. 

Division VI.—PurcHASE AND  STORES.— 
W. J. Farrell, 30 Vesey street, New York. 

Division Viri. —Moron TRANSPORT.—CAR 
Service DivisioN.—C. A. Buch, Transpor- 
tation Building, Washington, D. C. 

AMERICAN RairLwav Toot Foremen’s Associa- 
TION.—G. С. Macina, 11402 Calumet avenue, 
Chicago. 

AMERICAN SOCIETY oF MECHANICAL ENGINEERS.— 
C. E. Davies, 29 West Thirty-ninth street, 
New York. 

RarLgoAD DivisroN.— Marion B. Richard- 
son, 192 East Cedar street, Livingston, N. J. 

ACHINE SHop Practice Division.—G. Е. 
Nordenholt, 330 West Forty-second street, 
New York. 

MarERIALS Hanpiinc Division. — М. W. 
en Alvey-Ferguson Company, 1440 Broad- 
wa ew York. 

би AND Gas Power Division. — М, 

Reed, 2 West Forty-fifth итен New York. 

Furrs Division.—W. Christy, Depart- 
ment of Health ча 8. Court House, 
Jersey City, N. 

Car DEPARTMENT OFFICERS Assocration.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago, 7926 South Morgan street, 
Chicago, 

INTERNATIONAL RAILWAY FUEL ASSOCIATION. — 
T Smith, 1660 Old Colony Building, 
Chicago. 


INTERNATIONAL RAILWAY GENERAL  FOREMEN'S 
AssocIATION.— William Hall, 1061 West Wa- 
basha street, Winona, Minn. 

INTERNATIONAL RAILWAY . MASTER BLACKSMITHS’ 
AssociATION.—W. J. M ayer, Michigan Cen- 
tral, 2347 Clark avenue, troit, Mich. 

MASTER, BOILERMAKERS’ AssoctArION.—AÀ. F. Stigl- 
meier, secretary, 29 Parkwood street, Albany, 
N. Business meeting Hotel Sherman, 
Chicago, September 18 and 19. 

TRAVELING ENGINEERS’ AssociATION. — W. О. 
Thompson, 1177 East Ninety-eighth street, 
Cleveland, Ohio. 


Group in attendance at the third annual field day of the Eastern Car Foremen’s Association at New Haven on July 18 
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GIANT CANADIAN i 
LOCOMOTIVES ARE LARGER THAN THE TUNNEL ---- AND ` 
ARE SQUEEZED THROUGH IN SERVICE. CANADIAN PACIFIC RAILWAY. 


NEWS 


Tue Cuicaco, Sr. PauL, MINNEAPOLIS 
& ОмАНА has awarded a contract for the 
construction of a 15-stall enginehouse at 
Itasca, Wis., to the James Leck Com- 
pany, Minneapolis, Minn. 


Tue Union Paciric is planning to con- 
vert 25 Mallet compound locomotives into 
single-expansion engines; to rebuild and 
install loading devices in 500 automobile 
cars, 250 of which have already been com- 
pleted, and to rebuild 1,970 box cars. 


. T. W. Rebuilding Shop 


Tue Granpn Trunk Western has 
awarded a general contract to the Austin 
Company, Detroit, Mich., for the erection 
of a structural steel building at Port 
Huron, Mich., to replace that portion of 
a freight car repair shop at that point 
which was destroyed by fire on January 
9, 1935. The new portion of the building 
will have a length of 500 ft., a width of 82 
ft, and a side section 160 ft. long and 28 
ft. wide. It is to be constructed of struc- 
tural steel removed from the company's 
car shop building at Elsdon, Ill. The ex- 
terior walls will consist of insulated metal 
siding with new steel sash, while the roof- 
ing will consist of asphalt on a wood deck. 


In addition to the usual mechanical and 
electrical equipment and heating facilities, 
the structure will be equipped with a 71⁄4- 
ton traveling bridge crane. The new struc- 
ture is to be used for the repair of steel 
freight cars, while the undamaged portion 
of the shop is to be used for making re- 
pairs to wooden equipment. The recon- 
struction of this shop will cost about 


$100,000. 


New Light-Weight Car on Swiss 
Railroads 


Tue Swiss FEpERAL RarLgoAps have re- 
cently introduced a new type of light- 
weight, streamlined, electrically-propelled 
car designed to provide more frequent and 
faster passenger service. The car is 70.5 
ft. in length and weighs 32 tons; it is air- 
conditioned and has a capacity for 70 pas- 
sengers. Trial trips during May demon- 
strated that the vehicle could negotiate 
curves at a speed of from 43 to 50 m.p.h., 
while a maximum speed of 87 m.p.h. was 
attained on straight stretches. 


Express Refrigerator Car 
for Veal Shipments 


A NEW type express refrigerator car and 


Progress in Air-Conditioning Programs 


No. of Type of 
Road cars car 
Di E дә Баргана” nate 1 Parlor-cafe 
NV. Yl, aou eiie T YA 11 Dining 
Pennsylvania. 4.5... o Res 4 Dining 


Type of 


system Builder 


Rails Co. 
Airtemp, Inc.* 
Airtemp, Inc.* 


* Distributors for air-conditioning products of Chrysler Motors. 
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improved express-car service {гот the 
northern part of Wisconsin to Chicago and 
Milwaukee is being tried on the Chicago 
& North Western in an effort to recapture 
veal shipments from truck competition. 
The car is the first to be used for ship- 
ments of this kind and is designed to 
protect veal while being moved from the 
dairy districts to Chicago and Milwaukee 
and insure top market prices. 

Hooks for 144 animals are provided in 
the car so that the carcasses will not be 
piled on top of each other. The cars carry 
about five tons of ice for each trip. Other 
perishables, such as dairy products, may 
also be carried in the car. 


J. M. Hall Appointed Chief 
Inspector of Locomotives and 
Boilers 


PrestpENT RoosEvELT on July 18 sent to 
the Senate the nomination of John M. 
Hall, assistant chief inspector of locomo- 
tive boilers, to be chief inspector, succeed- 
ing Alonzo G. Pack, who has held the of- 
fice since July, 1918, and who is retiring 
under civil service rules at the age of 70. 
John Brodie Brown was appointed a:- 
sistant chief inspector succeeding Mr. Hall. 


New York Central Lines Become 
New York Central System 


Tue group of railroads heretofore 
known as the New York Central Lines 
will henceforth be called the New York 
Central System, according to a recent an- 
nouncement made by President F. E. Wil- 
liamson. The new name replaces one 
which has been in use since 1914, when 
the New York Central & Hudson River, 
with several other lines, was consolidated 
into the New York Central Railroad Com- 
pany. The change of name on locomo- 
tives, cars and other equipment will be 
made over a period of time as the equip- 
ment is repainted, repaired or replaced. 

(Turn to next left-hand page) 
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ALLOY STEELS 


New life is being injected into the steam 
locomotive. » » » Weights are being light- 
ened, speeds increased and the old iron 
horse is being rejuvenated to meet the 
new demands of rail transportation. » » » 
Designers now have new materials to work 
with. » » » Many of the limitations of 
material that have hampered locomotive 
designers have been removed by the alloy 
steels and irons developed by Republic 
Steel Corporation. » » » Agathon Nickel 
Iron has a glass-hard surface to resist the 
wear encountered at high speeds com- 
bined with a tough core to withstand the 
increased shocks. Here is a better material 
for pins and bushings » » » Agathon 
Engine Bolt Steel takes the stretch out of 
engine bolts and helps keep bolted parts 
tight at the higher speeds. » » » In addi- 
tion, Toncan Iron Firebox Sheets and 
Agathon and Climax Staybolts withstand 
the harder working of the firebox, while 
special alloys give added strength and 
toughness to axles, rods and other vital 
parts. » » » And now—the latest develop- 
ment—Republic Double Strength Steels 
combine great strength, light weight and 
high corrosion-resistance in the ideal 
metal for the transportation industry. 
» » » When building new power consult 


with Republic on the latest developments 


ROOFING SHEETS in materials. 
CAR SHEETS and 


» » » » » » » » » 


Republic Steel 


CORPORA TI ON 


CENTRAL ALLOY DIVISION, MASSILLON, OHIO 
GENERAL OFFICES: YOUNGSTOWN, OHIO 


sheets for all pur- 
poses are made by 
Republic in steel, 
Toncan Iron and 
special analyses. 


New Equipment 


Can ORDERS 
Purchaser No. of Cars Type of car Builder 
Board of Transportation, 
City of New York 250! Steel pass. | 7 
53 Motor trucks American Car and Fdry. Co. 
5 Trailer trucks | 
250? Steel pass. \ 
5:3 Motor trucks $ Pressed Steel Car Co. 
X Trailer trucks | е 
Norfolk Southern 5003 40-ton bo Pullman-Standard Car Mfg. Co. 
Car INQUIRIES 
Chesapeake & Ohio 100 Auto-box у айри е р 
LOCOMOTIVE ORDERS 
Road No. of locos. Type of loco. Builder 
Chesapeake & Ohio 5 4-8-4 Lima Loccmotive Works 
LOCOMOTIVE INQUIRIES 
Lung Hai Ry. (Chinese ӨЛ” — 5 5. — еба Ына 
Nat'l Куз) 10 
MISCELLANEOUS ORDERS 
Road Type of equip. For use on Order placed with 
Can. Nat'l Bearings * Engire trucks of four 


! To cost $9,613,400. 


4-8-2 locos. Timken Roller Bearing Co. 


? The Pressed Steel Car Company must assign 150 cars and the trucks of this order to the Pull- 


man-Standard Car Manufacturing Company. 


Pressed Steel is to receive $3,824,000 for the 100 cars 


it will build and the Pullman-Standard Car Manufacturing Company will receive $5,789,400. 
3 The P. has allotted $1,040,000 toward the purchase of this equipment. 


* To be installed in railroad shops. 


Supply Trade Notes 


Harry O. Ames, formerly associated 
with the Crane Company, Chicago, has 
been appointed representative of Rawl- 
plug Company, Inc., New York, with 
headquarters at Oklahoma City, Okla. 


WiLLIAM S. Morris, representative of 
the American Locomotive Company, with 
headquarters at Chicago, has been ap- 
pointed district sales manager in charge 
of the Chicago office. Mr. Morris was born 
on March 21, 1900, at Richmond, Va., and 
graduated from the U. S. Naval Academy 
at Annapolis in 1922. Не entered the 
employ of the American Locomotive Com- 
pany in October of that year as a special 
apprentice at the Schenectady Works. In 
1925 he was transferred to the sales de- 


Moffett Studio 
William S, Morris 


partment of the accessories division, with 
headquarters at New York, and in 1926 
was appointed sales representative at 
Chicago. 


Tue Ав CONDITIONING DEPARTMENT of 
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the Westinghouse Electric & Manufactur- 
ing Co. has been transferred from East 
Pittsburgh, Pa., to Mansfield, Ohio, where 
it becomes a part of the Merchandising 
Division. This transfer affects all sales, 
engineering and manufacturing activities 
of the Air Conditioning Department, its 
purpose being to effect a closer co-ordi- 
nation, particularly in the design and 
manufacture of air-conditioning equip- 
ment with the other closely allied products 
now within the scope of the Merchandis- 
ing Division. S. F. Myers will continue 
as manager of air-conditioning sales. 


Joun E. Lone, mechanical engineer of 
the Franklin Railway Supply Company, 


Inc., with headquarters at Chicago, has 
John E. Long 

been appointed assistant to the vice- 

president at the Chicago office. Mr. Long 


was born in 1899 and was graduated from 
Purdue University in 1923. Prior to his 
graduation he was employed in various 
capacities by the Pennsylvania, the Balti- 
more & Ohio, and the Atchison, Topeka & 
Santa Fe. In 1923 he entered the service 
of the Lima Locomotive Works, Incorp- 
orated, remaining with that company for 
11 years. While with Lima, Mr. Long 
was in the calculating, service, engineering 
and sales departments and had an exten- 
sive experience in special design work and 
in locomotive testing. He also engaged 
in the study of operating conditions on 
various roads with a view to applying the 
most efficient designs of locomotives to the 
specific operations. Mr. Long was ар- 
pointed mechanical engineer of the Frank- 
lin Company in June, 1934. 


Personal Mention 


General 


M. F. Brown, fuel supervisor of the 
Northern Pacific, has been assigned to 
Livingston, Mont., and territory east. 


M. A. Darv, fuel supervisor of the 
Northern Pacific, has been assigned to 
Parkwater, Wash., and territory west. 


Н. A. FiNBERG, assistant fuel super- 
visor of the Northern Pacific, has been 
assigned to Livingston, Mont., and terri- 
tory east. 


M. B. Morrow has been appointed fuel 
supervisor of the territory of the Northern 
Pacific between Livingston, Mont., and 
Parkwater, Wash., with headquarters at 
Missoula, Mont. 


Н. C. HurrMawN has been appointed 
mechanical foreman of the Kansas City 
Southern, with headquarters at DeQueen, 
Ark. 


Henry YoerG, superintendent of motive 
power of the Great Northern, who has 


been appointed general superintendent of 
motive power, with headquarters as be- 
fore at St. Paul, Minn, as announced in 
the July Railway Mechanical Engineer, 
entered the service of the Great Northern 
on May 1, 1897, as a draftsman, with 
headquarters at St. Paul. In 1902 he was 
appointed superintendent of shops at Havre, 
Mont., and about a year later was trans- 
ferred to St. Paul. In 1908 he became 
mechanical engineer; in 1917, assistant 
superintendent of motive power, and in 
1920, superintendent of motive power. 


WirLiAM KeLLY, general superintendent 
of motive power of the Great Northern 
at St. Paul, Minn., has retired. Mr. Kelly 
was connected with this road continuously 
for nearly 59 years. Не served as both 
fireman and engineman on the "William 
Crooks," the first locomotive of the Great 
Northern. He entered the service of the 
St. Paul, Minneapolis & Manitoba (now 
part of the Great Northern) as a ma- 
chinist's helper in the St. Paul shops on 

(Continued on next left-hand page) 
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AN INTEGRAL PART... 


... OF BALANCED POWER 


Idle weight and spare steam are capitalized by The Locomotive Booster. 
The Booster is a Power Unit—not a specialty. 

It is an integral part of any locomotive design that develops maximum 
capacity with minimum weight. 

It provides the extra tractive effort needed for starting, accelerating and 
tight places, and avoids the need of a lot of excess weight that is used but 
a small part of the time, but that must be hauled around and maintained all 
the time. 

The modern Booster locomotive is a more efficient and economical 


locomotive and one that costs far less for maintenance. 


No locomotive device is better than the replacement part used for maintenance. 
5 $ N Genuine Franklin repair parts assure accuracy of fit and reliability of performance. 


F NE 


ANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK CHICAGO MONTREAL 


November 25, 1876, and in 1878 was ad- 
vanced to locomotive fireman. After 
three years in the latter position Mr. 
Kelly was promoted to the position of 
engineman and early in 1892 became loco- 
motive foreman at Willmar, Minn. Later 
in the same year, when the Great Northern 
was completed through to the Pacific 
coast, Mr. Kelly was sent to Spokane, 
Wash., as division master mechanic. In 
1903 he became general master mechanic 
at Spokane, and in 1916, assistant super- 
intendent of motive power with the same 
headquarters, being transferred to St. Paul 
a year later. On February 25, 1920, he 
was appointed general superintendent of 
motive power. 


Roy Е. ABELL, assistant mechanical 
engineer of the International-Great North- 
ern (a unit of the Missouri Pacific Lines), 
has been appointed mechanical engineer, 
with headquarters at Palestine, Tex. Mr. 
Abell was born on December 18, 1896, at 
Parsons, Kan. He took extension work 
-at Washington University for three years 
and studied for another year at the Ranken 
school of mechanical trades in St. Louis, 
Mo. Mr. Abell entered railway service 
in 1912 as a machinist apprentice on the 
Atchison, Topeka & Santa Fe at Albu- 
querque, N. M., where he was advanced 
to machinist in June, 1916. In the fol- 
lowing year he went with the Missouri- 
Kansas-Texas in the same capacity. In 
April, 1918, he entered the United States 
army, serving overseas until September, 
1919. Following the war he resumed his 
position as a machinist on the Katy at 
Parsons, Kan. and in May, 1920, was 
transferred to St. Louis. In 1923 he be- 
came a draftsman for the International 
Shoe Company, and in 1924 took a similar 
position with the Commonwealth Steel 
Company at Granite City, Ill. From 
September, 1925, to July 15, 1928, Mr. 
Abell served as a general draftsman for 
the Missouri Pacific Lines at St. Louis, 
then becoming assistant mechanical engi- 
neer of the International-Great Northern 
with headquarters at Palestine. 


Purchasing and Stores 
Н. HvsroP has been appointed assistant 
to the purchasing agent of the Boston & 
Albany, with headquarters at Boston, 
Mass. 


C. C. Warne, purchasing agent of the 
New York Central at New York, has had 
his jurisdiction extended to include also 
the Boston & Albany. 


Е. S. Austin, purchasing agent of the 
Boston & Albany at Boston, Mass., has 
been appointed assistant purchasing agent 
of the New York Central, with head- 
quarters at New York. 


J. Н. LocaNw, storekeeper of the South- 
егп at Jacksonville, Fla., has been pro- 
moted to the position of division storc- 
keeper, with headquarters at Ludlow, Ky., 
succeeding E. L. Tavlin, who has been re- 
tired at his own request because of ill 
health. 


J. G. WARNECKE, district storekeeper 
of the Burnside (Chicago) store of the 
Illinois Central, has been appointed divi- 
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sion storekeeper at Markham (Chicago), 
with jurisdiction over a newly-created di- 
vision store that has been established to 
handle material for all departments of the 
Chicago Terminal and Illinois divisions. 
The district store at Burnside has been 
abolished. Hereafter material for all de- 
partments on the Springfield division, 
which heretofore has been furnished from 
the Burnside store, will be supplied from 
the division store at Centralia, Ill., where 
J. W. Cockrill is division storekeeper. 


Victor К. NAvLoR, district material in- 
spector on the Southern Pacific at Sacra- 
mento, Cal, has been appointed general 
inspector of stores with headquarters at 
San Francisco, Cal. Mr. Naylor has been 
connected with the Southern Pacific for 27 
years. He was born on May 24, 1892, at 
Cleveland, Ohio, and entered railway serv- 
ice on July 10, 1908, with the Southern 
Pacific, serving in various capacities from 
counterman to section stockman with the 


Victor R. Naylor 


Sacramento district stores until May 18, 
1912, when he was appointed storekeeper 
at Tracy, Cal. On December 15, 1917, 
Mr. Naylor was advanced to division 
storekeeper of the Stockton division, being 
transferred to the Tucson division on De- 
cember 1, 1920, and thence to the Sacra- 
mento division on November 1, 1923. From 
October 1, 1932, to Junc 10, 1935, Mr. 
Naylor served as district material super- 
visor of the Sacramento district. His 
appointment as general inspector of stores 
became effective on the latter date. 


Obituary 

James R. Groves, who retired in 1917 
from the position of superintendent of ma- 
chinery on the Colorado Midland, died re- 
cently in Grand Junction, Colo., at the age 
of 88 years. Mr. Groves, who served his 
apprenticeship in the Altoona (Pa.) shops 
of the Pennsylvania, went West in 1869 
and had also been superintendent of ma- 
chinery on the St. Louis-San Francisco 
and the Denver & Rio Grande Western. 


Н. C. Caswe tt, locomotive shop super- 
intendent of the Wabash at Decatur, Ill., 
died suddenly on July 3. Mr. Caswell 
was born on December 12, 1883. He 
entered the service of the Cincinnati, 
Hamilton & Dayton as a machinist ap- 
prentice, at Lima, Ohio, in 1898. He com- 
pleted his apprenticeship in 1901, and from 


1902 to 1903 was enginehouse foreman at 
Hamilton, and from 1904 to 1905, general 
foreman at Findlay, Ohio. He then left 
the employ of the C. H. & D. to become 


H. C. Caswell 


general foreman of the Baltimore & Ohio 
at Cincinnati, Ohio. From 1911 to 1912. 
he was shop superintendent of the Pere 
Marquette at Saginaw, Mich., and from 
1913 to 1919 was shop superintendent of 
the Delaware, Lackawanna & Western at 
Buffalo, N. Y. He was master mechanic 
of the D. L. & W. at Binghamton, N. Y. 
from 1920 to 1922, and master mechanic 
at Buffalo from 1923 to 1925. He became 
general foreman of the locomotive termi- 
nal of the Wabash at Delray, Mich., Apri! 
1, 1926, and on April 1, 1927, was ap- 
pointed superintendent of the main loco- 
motive shop at Decatur. 


Trade Publications 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


THREADING MACHINES.—The Landis 
Machine Company, Inc., Waynesboro, Pa., 
describes in Bulletin No. D-84 1%-in. and 
2-in. pipe and nipple threading machines. 


ALUMINUM AND 175 Arrovs.—Funda- 
mental information concerning alloys is 
contained in the revised edition of Alcoa 
Aluminum and Its Alloys recently issued 
by the Aluminum Company of America, 
Pittsburgh, Pa. 


J. & L. Comparator.—The J. & L. ped- 
estal comparator and measuring machine 
for general shop use is described and illus- 
trated in the 24-page catalog issued by the 
Jones & Lamson Machine Company, 
Springfield, Vt. 


Oir Ѕелі.5.— Тһе Garlock Packing Com- 
pany, Palmyra, N. Y., has issued a booklet 
descriptive of the Garlock "Klosure" oil 
seals. The object of these seals is to re- 
tain effectively the oil in stuffing box bear- 
ings of rotating shafts. These Klosures 
are available in sizes ranging from 3$ in. 
to 3 in. diameter. 
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Elwell-Parker Gas Truck at work in Railroad Shop. This Truck is also furnished with extra forks for handling loads on pallets or skids. 


—with equipment that’s bigger than the job itself: 
trustworthy, modernized tools that will keep you 
ahead of volume, and on top of costs! 


New Elwell-Parker Trucks, Tractors and Cranes will 
give you power, capacity, speed, for every locomo- 
tive or car repair job. Big or little, Elwell-Parker 
takes them as they come: yank off or replace side- 
rods, dismantle or install air-pumps; handle driver 
tires like hoops, hoist a car roof structure into the 
air at one swing. 


For 29 years, Elwell-Parker Engineers have been im- 
proving the line wherever improvement promised 
better performance. Today, New Elwell-Parkers will 
give you more work for your money. That fact is 


worth digesting when you recall that Elwell-Parker 
was the first builder of Power Industrial Trucks; that 
the Railroads were its first customers; that Elwell- 
Parker has been building for Railroad Locomotive 
and Car Shops, and Stores Departments, ever sine 
1906; and that today Elwell-Parker furnishes its equip- 
ment properly driven by your choice of Electric 
Gas, or Gas-Electric Power. 

Better make a note now to consult Elwell-Parker 
Railroad Specialists. Wire or write, and we will send 
an Engineer without delay; or drop in at Booth E402 
at the Machine Tool Show and watch the New 
Elwell-Parkers in action. The Elwell-Parker Electric 
Company, 4207 St. Clair Avenue, Cleveland, Ohio. 


JÀuELUELL- PARKER Zu, - 


ESTABLISHED 1893 ө BUILDING POWER INDUSTRIAL TRUCKS SINCE 1906 
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A Message to the Railroad Industry 


HERE were few mechanical men connected with 
railroads who visited the Machine Tool Exposition 
in 1929 that did not then see many tools which they 
felt could replace to great advantage those they were 
using. The intervening six years of depression have 
accentuated this condition tremendously for two reasons. 
First, the purchase of new tools by railroads has 
been greatly retarded; in fact, in most cases has been 
kept to a minimum in the interest of conserving cash. 
Second, the design of new machine tools has ad- 
vanced almost without parallel in the same period of 
time. 


Machine Tools Greatly Improved 


The machine tool builder with little business on hand 
found it necessary to retain his highly skilled designers 
and mechanics through the depression. He therefore 
used them to effect desired improvements not possible 
of execution in busy periods, accommodating machines 
for the use of the newest tool steels, making possible 
greater production and accuracy. 

Much comment has been made by economists and 
writers regarding the unusual upturn of machine tool 
orders in the last ten months and the fact that this 
particular heavy industry should be leading. To those 
who have been watching trends of the times this is not 
so surprising. In the manufacturing industries shorter 
hours and higher wages per hour have been taking a 
definite direction. It is also clearly recognized that 
products must be better as people become more ac- 
quainted with the goods they buy; also, prices which 
they are willing to pay must be relatively low. These 
ends can be accomplished only through efficient manage- 
ment and better processing and methods—all of which 
necessitate the best in machinery. 

For a period of ten consecutive months, with the 
exception of one month, the domestic sales of the Ma- 
chine Tool Industry have risen (see chart). Back 
of all this seems to be the matter of competition— 
competition for the consumer's dollar, competition among 
industries in which there is the question of whether 
the consumer can be prevailed upon to purchase a new 


* General Manager, National Machine Tool Builders' Association. 
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automobile, a refrigerator, a vacuum cleaner or all of 
these conveniences; also, competition among individual 
companies, each striving to give the most for the dollar. 


Costs Must Be Reduced 


Until a few years ago the railroads were, with the 
exception of other railroads, practically without direct 
competition. Recently, however, competition has risen 
from several directions—waterways, long distance trucks, 
passenger cars and lately, airplanes. If the experience 
of other industries which have been subjected not only 
to direct competition but also competition with other 
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industries is any criterion, the railroads will find it neces- 
sary to meet outside competition in the same way as 
have these industries. While the railroads naturally 
attempt to correct the unfair conditions due to restric- 
tions placed upon them and not upon other forms of 
competition, it is necessary that they practice all the 
economies and efficiencies possible. 

There is one substantial difference from the manage- 
ment standpoint between the manufacturing industry 
and railroad operation for which it is well worthwhile 
to make allowance. The main business of a railroad 
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tional Machine Builders’ Association adjusted to 1926 ba 


chinery are included. 


is to carry freight and passengers while the railroad 
shop is a service department. An individual railroad 
is a far-flung unit with its roundhouses and shops 
scattered along the entire line, while in most manu- 
facturing industries all operations are centered ordi- 
narily in one or a few plants. This means that the con- 
trolling management of a railroad is naturally farther 
away from the details of plant operation than is the 
manufacturer. It is probably for this reason that one 
so frequently finds the mechanical men in great want 
of equipment for their shops. 


Many Savings Possible 


The Machine Tool Show therefore is planned to in- 
terest not only the mechanical men but the general 
executives of the railroads as well. A visit to the Show 
and the roughest comparison of the machine tools seen 
there with those now in use in the shops will suggest 
great savings in the maintenance of equipment, and 
savings possible in many directions. 

First and foremost, the new machines which have 
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Index of Orders for Machine Tools 
Domestic and Foreign 


been developed over the last several years indicate that 
considerably more work can be accomplished with the 
same number of men, a direct saving per piece. 

Second, the upkeep of old machinery is many times 
that of new, frequently in itself costing more than the 
depreciation on new machinery. 

Third, the expense due to breakdown of old machinery 
which holds up needed repairs can be avoided. 

Fourth, the faster work possible with modern tools 
means a very much less layup time of rolling stock dur- 
ing repairs. 
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From 1919 to 1933 Inclusive the curve represents the index of machine tool orders compiled by the Na- 
se. Beginning with January 1934 orders for forging ma- 


Fifth, the greater accuracy possible on wearing parts 
permits longer life of equipment between repairs. 

These are considerations taken into account constantly 
where manufacturing is the prime business. 


Demonstrations on Railroad Day 


In order that railroad men may more thoroughly view 
the improvements achieved in machine tools, the ex- 
hibitors are making special preparations to illustrate to 
railroad people at the Machine Tool Show some of the 
accomplishments of modern machinery which indicate 
tremendous savings. While every day of the Show will 
be of great interest to railroad men, Friday, September 
20, has been set aside as Special Railroad Day. On 
this day various exhibitors will demonstrate on railroad 
jobs specifically what modern machine tools can do in 
the promotion of greater efficiency and the lowering of 
costs in railroad shops. Railroad men will not only be 
able to see machine tools at work on railroad parts but 
will find splendid examples of what is being done to 
meet the machinery requirements of other industries. 
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HEN the doors of the Cleveland Public Audi- 

torium open at 9:00 a. m. on September 11, it 
will mark the beginning of what is expected to be 
the most extensive machine tool exhibition ever held— 
the first in this country since 1929. Here, for ten days 
ending with September 21, mechanical department 
executives, shop superintendents, supervisors and others 
whose duties bring them into contact with shop opera- 
tions, will be afforded an opportunity to review six years 
of progress in the design of machinery and shop equip- 
ment. This display will be spread out over a quarter of 
a million square feet of floor space and will include over 
900 metal working machines of 600 types, all in opera- 
tion. These, together with the exhibits of small tools, 
gages, accessories and shop equipment, will represent a 
value of over $4,000,000. 

That this show holds much of interest for railroad 
men is indicated by the fact that of more than 110 ma- 
chine tool manufacturing companies having space, an 
analysis of the list shows that 75 companies are well 
known in the railroad field and will have in operation at 
the show the most efficient machines which their engi- 
neers and craftsmen have been able to produce, as the 
industry’s contribution to the cause of better shop work- 
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Machine Tool Show 


manship and lower costs. In addition there are over 100 
more exhibitors of small tools, accessories and shop 
equipment. 


Machine Tool Congress 


Machine tool production problems and machine shop 
practices will be analyzed and discussed by experts dur- 
ing the course of the sessions of the eight-day Machine 
Tool Congress to be held each evening in conjunction 
with the Machine Tool Exposition. The meetings, a 
program of which follows, will deal with such subjects 
as metal cutting with modern machines and tools, sur- 
face finishing, rust-proofing and welding, and will be 
conducted under the direction of the American Society 
of Mechanical Engineers, Society of Automotive Engi- 
neers, American Society of Tool Engineers, the Cleve- 
land Engineering Society and the National Machine 
Tool Builders’ Association. The purpose of these meet- 
ings is to provide a forum wherein engineers, users and 
producers may discuss freely all questions of mutual 
interest concerning the design and utilization of machine 
tools. 

(Continued at bottom of next page) 
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Program of Machine Tool 


Congress 


WEDNESDAY EVENING, SEPTEMBER 11 
Under the direction of the 
Machine Shop Practice Division, American Society 
of Mechanical Engineers 
Hotel Statler 
8:00 p.m. Presiding Officer: Philip E. Bliss, president, Warner & 
Swasey Company. 
President’s Address. 
Whitney Co. 
Surface Finishing by Cylindrical Grinding, by Howard 
Dunbar, manager, Grinding Machine Division, 
Norton Company, Worcester, Mass. 
Internal Surface Finishing, by A. W. Schneider, Heald 
Machine Company, Worcester, Mass. 


C. R. Burt, president, Pratt & 


THURSDAY EVENING, SEPTEMBER 12 


Under the direction of the 
Machine Shop Practice Division, American Society 
of Mechanical Engineers 
Hotel Statler 
Informal dinner. Presiding officer: McRea Parker, 
Director of Schools, Cleveland, Ohio. 
Machine Shops in Nazi Germany, by Kenneth H. Con- 
dit, editor, American Machinist. 
Presiding officer: James H. Herron, consulting engi- 
neer, Cleveland, Ohio. 

Cemented Carbide Cutting Material, by Roger D. 
Prosser, Thomas Prosser & Son, New York. 
Modern Metal Cutting—motion pictures taken through 
the microscope, showing the action of a cutting 
tool in removing a chip, by Hans Ernst, Cincin- 

nati Milling Machine Company, Cincinnati, O. 


6:30 p.m. 


8:00 p.m. 


Fripay EVENING, SEPTEMBER 13 


Under the direction of the 
American Society of Tool Engineers 
Hotel Statler 
Informal dinner. Presiding officer: R. M. Lippard, 
president, American Society of Tool Engineers. 
Standardization of Machine and Tool Data, by A. H. 
d’Arcambal, consulting metallurgist, Pratt & Whit- 
ney Company. (This discussion will cover the 
requirements of tool engineers, tool specifiers, and 
tool designers when specifying and tooling a ma- 
chine for production.) 


6:30 p.m. 
8:00 p.m. 


(Continued from preceding page) 


Railroad Day 


An innovation at this year’s Machine Tool Show will 
be the designation, by the Exposition Committee, of 
Friday, September 20, as Railroad Day in honor of the 
railroad officers and supervisors who plan to attend. 
Several exhibitors will, on that day, set up their ma- 
chines with railroad job operations, so that visitors may 
have an opportunity to learn at first hand what a modern 
machine can do on familiar work by comparison with 
the tools now in service in railroad shops. Many of 
the accessory, small tool and equipment exhibitors plan 
demonstrations on that day, of special interest to rail- 
road men. 

The show is under the direction of the Exposition 
Committee, the members of which are W. P. Kirk, vice- 
president, Pratt & Whitney Company, Hartford, Conn., 
chairman ; George L. Erwin, Jr., sales manager, Kearney 
& Trecker, Milwaukee, Wis.; J. G. Hey, vice-president, 
Avey Drilling Machine Company, Cincinnati, Ohio; 
Norman D. MacLeod, president, Abrasive Machine Tool 
Company, East Providence, R. I.; and W. E. Whipp, 
president, Monarch Machine Tool Company, Sidney, 
Ohio. Charles J. Stilwell, vice-president, Warner & 
Swasey Company, Cleveland, Ohio, is president of the 
association. 
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7 :00 p.m. 


8:00 p.m. 


7 :00 p.m. 
8:15 p.m. 


8:00 p.m. 


TUESDAY EVENING, SEPTEMBER 17 


Under the direction of the 
National Machine Tool Builders' Association 
Hotel Cleveland 
Formal dinner in honor of foreign visitors to the Ma- 
chine Tool Show. 
Presiding officer: F. H. Chapin, president, Nationa! 
Acme Company, Cleveland, Ohio. 


WEDNESDAY EVENING, SEPTEMBER 18 


Under the direction of the 
Production Activity, Society of Automotive 
Engineers 
Hotel Statler 

Presiding officer: Joseph Gerschelin, Detroit technica! 
editor, Automotive Industries. 

Methods of Finishing Transmission Gears, by S. O. 
White, chief engineer, Warner Gear Company, 
Muncie, Ind. 

Application of induction heating in automotive pro- 
duction, by E. L. Bailey, electrical engineer, Dodge 
Brothers Corporation, Detroit, Mich. 

Rustproofing and Paint Adherence Technique, by F. P. 
Spruance, American Chemical Paint Company, 
Ambler, Pa. 

Resistance welding in the automotive industry, by 
J. rd Weiger, P. R. Mallory & Co., Indianapolis, 
Ind. 


THURSDAY EVENING, SEPTEMBER 19 


Under the direction of the 
Production Activity Section, Society of 
Automotive Engineers 
Hotel Statler 

Informal dinner. Toastmaster: V. P. Rumely, vice- 
president, Society of Automotive Engineers. 

Presiding officer: A. T. Colwell, director of engineer- 
ing, Thompson Products Company, Cleveland, 

io. 

A Quick Trip to the Machine Tool Show. 

Where Are We Going from Here?, by William B. 
Stout, president, Society of Automotive Engineers, 
and president, Stout Engineering Laboratories, 
Dearborn, Mich. 


FRIDAY EVENING, SEPTEMBER 20 
Hotel Statler 
Presiding offcer: C. R. Burt, president, Pratt & Whit- 
ney Company, Hartford, Conn. 
Business meeting of the Machine Tool Congress. 
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machine 


Cincinnati Hydromatic milling machine set-up for finishing cast-iron wedges 


Replaces Three Obsolete Planers 


N example of the ability of the modern machine 

tool to increase production and reduce costs is that 
of a Cincinnati Hydromatic milling machine, especially 
equipped with fixtures and cutters for the milling of 
shoes and wedges and crosshead shoes, in the Lehigh 
Valley shop at Sayre, Pa. 

Prior to the installation of this machine in 1930 for 
the work mentioned above, the Lehigh Valley machined 
shoes and wedges and crosshead shoes at several dif- 
ferent points on the road. At that time, the road owned 
721 steam locomotives and its requirements for these 
parts for the number of locomotives then in service was 
somewhat greater than it is now with only 554 locomo- 
tives. Under the former conditions the shoe and wedge 
machining operations in the Sayre shop were performed 
on three 36-in. by 120-in. planers, each driven by 15-hp. 
motors and manned by an operator. These planers were 
installed in the shop in 1905. Because of the high cost of 
production on these obsolete machines, the Lehigh Val- 
ley, in 1930, installed the modern Cincinnati Hydro- 
matic milling machine shown in the illustrations. This 
machine is equipped with pneumatic fixtures and cutters 
designed especially for machining the two previously 
mentioned classes of locomotive parts. "This installation 
has made it possible not only to keep up with the require- 
ments of these parts for the Sayre shop, but also to 
supply all other points on the road. 


Performance of the Machine 
'The shoes and wedges handled on this miller are of 
the various sizes required to meet the demand for re- 
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the milling machine. 


placements on the several types of locomotives which go 
through the shop. The milling operation involves the 


‘machining of the driving box fits on shoes and wedges 


to a finished dimension and the milling of the frame fits 
to a semi-finished dimension. (The finishing operations 
for the frame fits are performed on another machine to 
dimensions furnished by the erecting shop to suit indi- 
vidual locomotive conditions.) By handling the work 
in this manner on a single machine equipped with fix- 
tures and cutters to do a single type of operation, the 
job is performed on a production basis. On crosshead 
shoes all exterior surfaces of the shoes—the crosshead 
body fit and the outside of the flanges—are finished on 
The guide fits are finished to 
dimensions furnished by the erecting shop on another 
machine. 

On the old planers shoes and wedges were produced 
in gang set-ups at an average rate of three pieces per 
hour per machine, or at an average time of 20 min. per 
piece. The total production of the three machines per 
eight-hour day was a maximum of 72 pieces. The pres- 
ent milling machine is able to produce the same parts in 
an average time of from 8 to 12 min. per piece, including 
setting up of the work in the air-operated chucks. The 
saving in cost on these parts, depending upon the size, 
varies from 41 to 60 per cent over the same job on the 
old planers. Production on the new machine is at the 
rate of from 40 to 60 pieces per 8-hour day, as com- 
pared with 72 pieces for three machines when the work 
was done on the three old planers. In view of the de- 
crease in the demand for these parts due to the reduction 
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C VIN LEN 


ABOVE—Close-up of the cutter arrangements on 
the wedge finishing operation 


BELOW—Milling machine set up for finishing 
four surfaces of bronze crosshead shoes at one 
operation 
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in the number of locomotives owned and the increase in 
the mileage between shoppings, the total production on 
the new machine is entirely adequate. 

In the case of crosshead shoes the finishing of the 
exterior surfaces on the old type planers required 40 
min. per piece or a production per eight-hour day of 12 
pieces for one planer, or 36 pieces for the three planers. 
The present milling machine is able to produce crosshead 
shoes in an average time of from 8 to 10 min. per piece 
providing an eight-hour day production rate of from 48 
to 60 pieces. The saving in cost over the job as per- 
formed on the old planer is from 75 to 80 percent. This 
is entirely adequate to meet all demands for the road. 
Many sizes of these parts are produced in less time than 
that given above, but these figures are average production 
which can be maintained throughout the day. 

One set of illustrations shows a set-up of a cast iron 
wedge on the milling machine. The part shown is being 
finished to 5%» in. between flanges and 714 in. over the 
flanges. The milled surfaces are 30 in. long. Three God- 
dard and Goddard inserted tooth cutters are being used. 
Two of these for the outside faces are 16 in. diameter 
and the third for milling the frame fit between the 
flanges is 9 in. diameter by 5%» in. over the cutter 
blades. The cutters operate at a speed of 16 r.p.m. On 
this particular job production is at the rate of 40 wedges 
per 8-hour day. 

Another set of illustrations shows the machine set-up 
for bronze crosshead shoes. Two sets of surfaces are 
milled, the outside of the crosshead shoe flanges and the 
flanges for the crosshead fit. These bronze shoes are 
31 in. long and the finished dimensions over the flanges 


are 816 in. and 6% in. respectively. The Goddard and 
Goddard cutters used on this particular operation oper- 
ate at 23 r.p.m. with a 42-іп. feed taking 14 in. of ma- 
terial off from the outside faces and 14 in. from the 
flanges for the crosshead fit. Production on the cross- 
head shoe shown in the machine is at the rate of 40 
pieces per 8-hour day. 

In connection with the cutters used on this job, it is 
interesting to note that the average run of cast iron shoes 
or wedges between grindings of the cutters is 35 pieces 
and on the bronze crosshead shoes, 12 pieces. Some of 
the original cutters purchased with this machine are still 
in service after five years. 


Conclusion 


In estimating the potential savings before the installa- 
tion of this milling machine, the railroad management 
took into consideration the usual savings incident to the 
replacement of three obsolete machines with one modern 
unit with greatly increased productive capacity, as well 
as savings due to a decrease in the power requirements 
of the single machine over the three older machines each 
requiring individual motors, and the savings as a result 
of decreased machine tool repair costs brought about by 
the substitution of a modern machine for three others 
of advanced age. These economies were estimated at 
the time of the installation to be sufficient to amortize 
the investment in the new machine under normal con- 
ditions in from three to five years. The write-off period, 
naturally, has been extended somewhat under present 
part-time conditions. 


The four milling cutters remove % in. and 14 in. of metal, respec- 
tively, from the narrow and wide flanges of a bronze crosshead shoe 
31 in. long 


Railway Mechanical Engineer 
SEPTEMBER, 1935 


377 


Factors Which Influence 


Car-Wheel Turning 


By David Robinson 


Car-wheel turning, particularly 
since the introduction of hard- 
ened rims, presents difficult 
problems from a production 
standpoint. Several important 
factors must be co-ordinated to 
insure success 


A modern wheel lathe installation—Ground tools 
are shown conveniently available for the operator's 
use 


NE of the most consistent and continuous opera- 

tions in a railroad shop is the turning of car wheels. 
It is a production operation and car-wheel lathes are 
among the most important machines used in railroad 
shops. 

Car-wheel turning, as an operation, is comparatively 
simple—chucking is not difficult and tooling is not com- 
plicated, but due to its very simplicity the operation does 
not always get the attention that its importance warrants. 

Several factors which influence car-wheel turning pro- 
duction are: 

1—Design of the wheel lathe 

2—Handling wheels to and from the lathe 

3—Quality of the tool steel 

4—Quality of the tool grinding 

5—Skill of the operator 

6—Amount of wear allowed before turning 

7—Wheel hardness 

The wheel lathe should be so designed that it will 
adequately absorb and dissipate the terrific strains en- 
countered in wheel turning. The driving dogs should be 
of efficient design so that slippage does not occur under 
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the heaviest cuts. The drive of the lathe should be highly 
efficient so that the greatest possible percentage of horse- 
power may be delivered to the tool, and of the smoothest 
possible running type so that chatter can be reduced to 
a minimum, thus eliminating unnecessary time in the 
finishing operation. 

Given a rigid and well-designed lathe, tool steel is the 
next most important factor. In order fully to utilize the 
productivity of modern car-wheel lathes, it is necessary 
to run them fast enough to give 20 to 25 cutting feet per 
minute at the wheel tread. This cutting speed is alto- 
gether out of the question with the grades of tool steel 
in use in many railroad shops, in spite of the fact that in 
many cases the lathes now in service are capable of turn- 
ing wheels at these high speeds. Instance after instance 
comes to hand of high-powered lathes using only one-half 
or less of their rated horsepower because low-grade tool 
steel is used. The basis for judging tool-steel cost is 
not a matter of cents per pound; it is a matter of wheels 
turned or metal removed per pound of tool steel used. 
It is good economy to buy tool steel for a specific pur- 
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The roughing cut has been completed in 11 revo- 

lutions to within 142 in. of size—Attention is 

directed to the flange throat (A. A. R. standard 

radius) and the flatness of the cut across the 

tread due to proper tool grinding—These are 
.81 carbon wheels 


Flange semi-finish cut 


Flange and tread finish cut 
in 3.5 revolutions 


completed in 7.5 revolutions 
to within one-half tape size 


Roughing tool accurately ground by machine 


pose. Only the best cobalt steels, properly heat-treated 
and ground, can be expected to turn car wheels at 20 to 
25 ft. per min., or give the maximum output per pound 
of tool steel used. In the majority of railroad shops the 
tool steel used permits of no more than 13 to 15 cutting 
feet per minute. One feature of tool steel requires men- 
tion here—secondary hardness. Secondary, red or hot 
hardness of tool steel is the hardness of the steel at the 
high temperature created by the cutting action. This 
secondary hardness depends on composition and heat 
treatment, both of which must be correct to obtain maxi- 
mum secondary hardness. Cobalt up to certain per- 
centages increases secondary hardness; beyond certain 
percentages it increases cost but not secondary hardness. 
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Factors in Cutting Temperature 


'The temperatures generated in production car-wheel 
turning are high due to several factors— 


a—Toughness and hardness of the wheel tread 
b—Depth of cut 

c—Amount of feed 

d—Cutting speed 


'These factors in car-wheel turning make it necessary 
to use a tool steel with high secondary hardness. The 
lower grades of tool steel or improperly heat-treated 
tool steel do not possess the necessary secondary hard- 
ness to turn car wheels at high speeds with heavy feeds. 

'There is a clearly defined superiority of the cobalt 
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steels over even properly heat-treated ordinary high- 
speed steels within the cutting temperature range while 
improperly heat-treated tool steel is definitely shown to 
be unsuitable for car-wheel turning. Poorly heat-treated 
high-speed steel is found all too frequently in railroad 
shops. Compare the results with those obtained with 
the cobalt or “low-cost-per-wheel” tool steels. Cutting 
speed can be increased 30 per cent to 35 per cent and the 
number of treads turned between grinds up to 400 per 
cent. The amount of feed can be increased 30 per cent 
to 35 per cent. The depth of cut on one-cut wheels 
remains about the same. 

Given a high-grade tool steel, both the roughing and 
finishing tools must be properly ground in the tool room 
—this is generally done with the finishing tools, but it is 
just as important to have the roughing tool properly 
ground because the finishing time bears a direct rela- 
tion to the roughing cut, and a roughing tool ground 
with just the right top rake and just enough but not too 
much front clearance will cut better and stand up for 
longer periods between grinds. Furthermore, the radius 
of the cutting edge should very closely approximate that 
of the A.A.R. standard flange throat—if this radius 
is too large an excessive amount of work is thrown on 
the flange and tread finishing tools. An adequate supply 
of properly ground right- and left-hand tools should be 
available at the lathe at all times. Under no circum- 
stances should the wheel-lathe operator be required to 
grind his own tools. Expensive production machines 
cannot be shut down while the operator takes the time 
to grind (inefficiently at best) his cutting tools. To 
require this is to violate all production principles. 

A well designed lathe, provided with good tool steel, 
properly ground, is of little value if the operator is not 


reasonably skillful. A trained machinist is not neces- 
sary to run a wheel lathe—it is an operator's job, but the 
operator must have proper instruction and incentive, to- 
gether with the necessary physical and mental ability to 
operate a wheel lathe efficiently. A few cardinal points 
will help to indicate just how an operator should pro- 
ceed to get the most out of his lathe. 

One roughing cut is always started first; for efficient 
operation this order should be maintained through each 
turning. That is, if the right-hand roughing cut is 
started first, then the right-hand flange semi-finish should 
be working before the left-hand is started, and so on 
until both wheels are finished. If this order is to be 
observed it is only logical that the proper wheel will be 
chosen on which to start. If both wheels are in ap- 
proximately the same condition it is immaterial which 
is started first; the operator's convenience will deter- 
mine that. But when wheels on the same axle are not 
in the same condition (one may have considerable tread 
or flange wear or it may have slid flats while the mate 
may be in good condition) it is necessary to start on the 
wheel requiring most attention and bring the other to a 
mating condition. If this work is performed in the 
proper order it contributes to output and makes the op- 
erator's job easier. Careless operators frequently get 
the operations out of order and lose time waiting for 
one side or the other to catch up. 

A second very important point contributing to pro- 
duction is equality of wheel size when roughed—the 
closer the roughing cuts are to finished size and to each 
other, the shorter the finishing time will be. Study oí 
careless operators has shown that the greatest waste oí 
time occurs on finishing cuts, because one wheel wa: 
roughed so much smaller than the other or an excessive 


Wheel transfer truck facilitates movement 
to outgoing track 
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amount of metal has to be removed from both wheels by 
the finishing tools in order to restore the proper tread 
contour. It is not difficult for a reasonably careful op- 
erator to get the roughing cuts within 142 іп. or at most 
$64 in. of each other and of finished size. An operator 
should never be allowed to be so lax with the roughing 
cuts that % ог Ўв in. has to be removed by either or 
both finishing cutters in order properly to size the wheel. 

An efficient method of wheel handling to and from 
the lathe keeps unproductive time low. The incoming 
track feeds wheels directly to the lathe; finished wheels 
roll out of the lathe on to the truck and are traversed 
to the outgoing track. Many other effective methods are 
in use including the turntable method, pneumatic jack 
method and various types of crane arrangements. The 
traversing truck method has some advantages, chiefly 
the elimination of swinging wheel sets at right angles 
or making a second crane lift. The important point is 
to obtain free movement of wheels to and from the lathe. 
Consideration of this movement must involve the loca- 
tion of the journal lathe; it must not be located so close 
to the wheel lathe that the free movement of wheels to 
the wheel lathe will be impeded. 


The Measure of Good Performance 


The actual turning of a wheel set can be expressed in 
number of revolutions of the lathe, revolutions becoming 
time, according to the speed аё which the lathe can be 
run, which in turn is a matter of tool steel. Under 
very good conditions, it is possible to rough and finish- 
turn a wheel set in 20 revolutions. At 22 ft. per min. 
cutting speed, and with a minimum of time for handling, 
it is therefore possible to get a floor to floor time of 10 
min. Of course, this is not practical in regular operation, 
but it is quite possible with the modern lathes and tool 
steels available to turn wheel sets in 30 revolutions and 
with a cutting speed of 20 ft. per min. on a 36-in. wheel, 
using a reasonable allowance of 5 min. for unproductive 
time (taping, chucking, setting tools, revolving turrets, 
movement to and from lathe, and contingencies) a wheel 
can be finished floor to floor in 20 min. This is good 
performance and can be maintained for long periods. A 
good standard performance, however, is one using 34 
revolutions for turning at 19 ft. per min. cutting speed 
on a 36-in. wheel, and allowing 7 min. of unproductive 
time (an ample allowance), thus giving a floor to floor 
time of 24 min. This equals 20 pairs in eight hours, 
and should certainly be looked upon as a standard per- 
formance; anything below this standard is inefficient 
operation and anything above it becomes a plus per- 
formance. But, always bear in mind the important fact 
puo these performances are unattainable with poor tool 
steels. 

The performances mentioned are considered to be 
made on one-cut wheels as the majority of wheels can 
be brought to size in one cut; however, conditions vary 
and in some places, there is a considerable quantity of 
two-cut and even three-cut wheels. It is obvious that 
some adjustment in production figures must be made if 
comparisons are to mean anything—it is not reasonable 
to compare the number of wheels turned in a given time 
at a point where 10 or 12 per cent of the wheels are 
two-cut to the production at another point where 40 or 

per cent are two-cut. It is easy to adjust the work 
output so that a productive comparison can be made. 
Careful analysis indicates that the roughing cut requires 
about 33 per cent of the total time. In order to adjust 
the production figure, add one-third the number of two- 
cut wheels in the period under consideration to the 
total output—for example: 15 pairs turned complete—9 
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of them were two-cut—add !4 of 9 to 15, making an 
"adjusted output" of 18 pairs. Comparing the above 
with a lathe where 18 pairs are turned complete, without 
the adjusted output, it would appear that one point is 
20 per cent more efficient than the other, but if we know 
that 9 of the 15 pairs were two-cut, and that each of the 
18 were one-cut, we readily see that one lathe is doing 
as much work as the other, even if the wheels available 
for use are less. This is an important point when pro- 
duction is under discussion. 

When wheels are "spotted" for thermal cracks, the 
time consumed on the spotting cut cannot be charged to 
production, nor can the time consumed on uusual oper- 
ations such as shelled treads, etc., be charged to produc- 
tion. The majority of the wheels that come to the wheel 
lathe are for tread or flange wear, and restoration of the 
proper tread contour constitutes the production with 
which we are concerned at this time. Turning out of 
slid flats can properly be included in the production 
figures, as modern tool steels can be depended on to 
stand up, even when encountering the disturbed metal 
due to slid flats. 

Wheel hardness is a factor in production, but the 
proper tool steels will cut without too much difficulty 
even the hardest wheels, although some wheels with 
special tread treatments offer problems even with the 
best tool steels. A point that deserves consideration by 
railroad officers is the economic relationship between 
wheels of extraordinary hardness and the cost of main- 
taining these wheels—it is impractical to try to turn very 
hard wheels with a tool steel which is little, if any, 
harder than the wheel tread to be turned. 
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heat generated by 
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Relation of tool hardness to temperature 
due to cutting action 
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Conclusion 


Wheel turning is one of the real production jobs in 
a railroad shop. The facilities for efficiently doing this 
job exist in the form of modern wheel lathes and tool 
steels—great savings in costs can be made if these 
facilities are properly used. Wheel turning is an opera- 
tion common to all railroads and it is quite likely that 
the savings that can be shown on this operation will in- 
dicate what can be done elsewhere. 
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Radial Drill Cuts Time on 


Locomotive Parts 


Assembled crosshead and shoes, in clamps, set up on 
drill table preparatory to drilling holes for bolts 


MONG the new machine tools which have been 

installed in the Sayre (Pa.) shops of the Lehigh 
Valley during the last five years to replace obsolete tools 
are two Cincinnati-Bickford Super-Service radial drills 
with 6-ft. arms. These machines, which are used for a 
variety of jobs, replaced 5-ft. radial drills which were 
installed when the shop was originally built in 1905. The 
new machines, because of higher power, increased drill- 
ing capacity and the inclusion in design of facilities for 
tapping operations, have made it possible to reduce the 
machining time on a variety of locomotive parts. 

Some of the more important locomotive part opera- 
tions performed on these machines are: (1) The drill- 
ing and reaming of locomotive crossheads for tapered 
bolts which hold the shoes to the crosshead body; (2) 
Reaming the crosshead body for the wrist-pin fit; (3) 
Reaming the crosshead body for the piston-rod fit; 
(4) Drilling locomotive piston heads and bull rings; 
(5) Reaming piston heads for the piston-rod fit; (6) 
Drilling and reaming holes in Walschaert links and link 
cheeks for the holding bolts, and (7) Drilling and tap- 
ping locomotive steam ports. These jobs are typical of 
the heavier drilling, reaming and tapping operations per- 
formed on these modern radial drills. 

Drilling and reaming of locomotive crossheads for 
tapered bolts—An example of the drilling and reaming 
operations on a crosshead for a modern freight locomo- 
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tive is shown in one of the illustrations. On new cross 
heads the semi-finished crosshead shoes are clamped to 
the finished crosshead body, and the shoes and crosshead 
body flanges are drilled and reamed at a single setting 
for the tapered bolts which hold these parts together. 
There are eight 1-іп. diameter bolts in this crosshead 
and shoe assembly, for which holes must be drilled and 
reamed and bolts fitted. On the old drill formerly used 
for this operation approximately 314 hr. were required. 
With the new machine this has been reduced to 134 hr. 

The time given on this job does not by any means in- 
dicate the speed with which holes may be drilled through 
this cast-steel crosshead and bronze shoe assembly. In 
some cases the drilling time through from 8 to 9 in. oí 
bronze and cast. steel is as little as 2 to 3 min. per hole. 
The 134-hr. time given for this complete operation is an 
example of a new crosshead and shoe and includes the 
time of setting up and clamping the parts, tooling the 
machine, the actual drilling and reaming operation on 
eight holes, the fitting of tapered bolts, and finally, the 
removal of the work from the machine. 

The work on new crossheads is, of course, only а 
small part of the total work on crossheads and shoes 
although within the past two or three years an alteration 
in design has required the changing of crossheads on à 
large number of locomotives on this road and the pro- 
duction of completely new crosshead assemblies has run 
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Reaming the crosshead body 
for the wrist pin fit 


as high as 24 a month. Aside from the new work new 
shoes are frequently fitted to old crosshead bodies in the 
course of ordinary repair work. This involves drilling 
of the crosshead shoes and reaming to match the holes 
in the old crosshead. Where this is done the old holes in 
the crosshead body are used as a jig and the flange 
of the new shoes drilled in this manner. The time re- 
quired on the old radial drill was approximately 234 hr. 
to drill and ream the holes and fit the bolts. This time 
with the aid of the modern machine has been reduced 
to 175 hr. 

Reaming the crosshead body for the wrist-pin fit.— 
Another important job on a locomotive crosshead is that 
of reaming the crosshead body for the wrist-pin fit. This 
is shown in one of the illustrations and requires the 
reaming, in cast steel, of a hole having a maximum 


diameter in the case of the crosshead illustrated of 614 
in. The old radial drill required 45 min. to do this job; 
the new time is 30 min. 

Reaming the crosshead body for the piston-rod fit.— 
A similar operation to that just described is the reaming 
of the fit in the crosshead shank for the tapered piston 
rod fit. This particular case requires the reaming of a 
434-in. maximum diameter hole in cast steel. The for- 
mer time on this operation of 45 min. has been reduced 
on the new machine to 30 min. 

Drilling locomotive piston heads and bull rings.— 
Another job which is illustrated is that of drilling a cast- 
steel piston head and a gun-iron piston bull ring. The 
job shown on the machine in the illustration required the 
drilling of twenty 1546-in. diameter holes for rivets. On 
the old machine this operation required 60 min., and on 
the new machine the time has been cut to 30 min. 

Reaming piston heads for the piston-rod fit.—The cast- 
steel piston head (center) requires 2 reaming operation 
for the piston rod fit of a 434-in. diameter hole (This, 
of course, varies with the size of the piston and rod). 
This operation on the old machine required 45 min., and 
on the new machine the time has been reduced to 30 
minm. 

Drilling and reaming holes in W'alschaert links and 
link cheeks for the holding bolts—In assembling Wal- 
schaert valve-motion links cast-steel link cheeks are se- 
cured to forged link centers by means of fitted bolts. A 
typical example of this job is the drilling and reaming of 
four l-in. holes for these bolts. This operation with the 
old machine required 45 min. The time now required 
is 30 min. 

Drilling and tapping locomotive steam turrets. —A loco- 
motive steam turret of cast brass requires a variety of 
drilled and tapped holes for attaching the several connec- 
tions. A typical example of this operation is one requir- 
ing the drilling and tapping of several holes ranging in 
diameter from 74 in. to 2% in., which, on the old type 
radial drill, required 75 min. to perform. The new ma- 
chine does the same job in 30 min. The comparatively 
long time required on the old machine was due to the 
fact that the old model radial drill did not embody facili- 
ties for backing out taps. 


ABOVE—Drilling the holes in a piston 
center and bull ring for the rivets 


LEFT—A solid type crosshead being 
reamed for the piston rod fit 


FIVE 


FIG. 1—Four Stephenson 
gear eccentric straps ready 
for finishing 


Time-Saving Grinder Jobs 


HE development of surface grinders and fixtures 

has made it possible to perform many locomotive 
machining operations with substantial reductions in the 
time required. A few typical examples of some of this 
kind of work are shown in the illustrations accompany- 
ing this article. Five jobs which were formerly done on 
other types of machines are now performed on a modern 
Bridgeport heavy-duty face grinder in a large eastern 
railroad shop, with savings in time varying from 37 to 52 
per cent over former methods. 

Eccentric Straps—Fig. 1 shows the set-up for cast 
steel eccentric straps on the face grinder for removing 
14 in. of stock from four straps at one setting. This is 
a job that was formerly done on a planer requiring an 
average time of 16 min. per piece. On the present ma- 
chine the average time per piece is 10 min., 3 min. of 
which is handling time and the remaining 7 min. grinding 
time. A time saving of 37 per cent is shown on this 
operation. 

Tender Tank W ells—In finishing the type of tank well, 
or tank valve chamber, shown in Fig. 2, it is necessary to 
remove .010 in. of cast iron from a surface required as a 
flat valve seat. Formerly this job was done on a boring 
mill and required an average of 42 min. per piece for 
machining. By utilizing the face grinder in the method 
shown in the illustration, it is now possible to finish 
these parts in an average time of 20 min., indicating a 
saving on the production time basis of 52 per cent. 

Exhaust Pipe Bases—Fig. 3 shows the fixtures for fin- 
ishing the bases of locomotive exhaust pipes. The fin- 
ishing operation requires the removal of .020 in. of cast 
iron. These exhaust pipe bases were formerly finished 
on a boring mill and required 82 min. per piece for the 
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entire operation floor to floor. By utilizing the face 
grinder this time has been reduced to 51 min.—a saving 
of 37 per cent. This may seem a rather slow operation, 
but it is a job on which great care must be taken in order 
to produce surfaces that will be steam tight. The two 
ends of these exhaust pipes are ground as a part of this 
finishing operation and the two surfaces must be exactly 
parallel, which presents a difficult problem on a casting 
of this size because of the amount of checking that must 
be done as the job proceeds. A feature of this job is the 
fixture used. This is built so that the casting may be 
rotated 180 deg. without being unclamped. Exhaust 
bases of this type run from 20 to 30 in. high. The 
ground surfaces vary from 715 in. diameter to 10 in. 
diameter in some cases, and in other cases have oblong 
surfaces 9 in. by 14 in. 

Locomotive Guides—This operation presents an ex- 
ample of the greater productive capacity of a modern 
grinder over a grinder several years old. Fig. 4 shows 
the set-up of a locomotive guide having a surface requir- 
ing extremely accurate finishing, 6 in. wide by 62 in. 
long. The finishing of these guides was formerly done 
on an old modern guide bar grinder and required 43 
min. floor to floor for the entire operation. The present 
machine is able to do this work on this size guide in 22 
min., a saving of 49 per cent in time. 

Link Trunnions—Fig. 5 shows an operation requiring 
the removal of % in. of stock from the end pads of a 
Walschaert gear link ‘trunnion, 5 in. wide by 29 in. long. 
This is a job that formerly required 31 min. floor to 
floor on a crank planer. It is now performed with the 
aid of the fixtures shown on the modern face grinder in 
17 min.—a saving of 45 per cent over the former method. 
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FIG. 2—Tender tank well pre- FIG. 3—Double exhaust pipe base 
paratory to finishing flat valve set up in special fixture for finish- 
seat ing steam tight joints on top and 

bottom 


FIG. 4—A locomotive guide 

6 in. wide by 62 in. long 

which is finished in 22 min. 
floor to floor 


FIG. 5—Arrangement of fix- 
tures for grinding Wals- 
chaert link trunnion 


High Spots in Correspondence 


With Enginehouse Foremen 


“TS read ‘Roundhouse Foreman’s Daily Log’ is to 
look upon a familiar scene, as I happen to run a 
roundhouse night shift and can corroborate all his state- 
ments and have some of my own left over. One could 
write indefinitely on the situations the roundhouse fore- 
man has to meet and get the better of in order to stay 
on his job. 

“Usually, these days, hampered by a too small staff, 
the routine of getting engines in the house, work done, 
and out on the road again, taxes his resources heavily 
enough, but when things don’t go right, when he gets 
“one of those nights"—or days—then he has to step out 
and show what he can do. The things that can happen 
to a locomotive are almost unbelievable, and are abso- 
lutely unbelievable to the general office staff—but they 
do happen and the roundhouse foremen are the genii 
who work the almost miracles which are at times neces- 
sary to keep things moving; in fact, I know of no job 
which calls for more general knowledge, versatility, and 
the ability of quick decision than that of the roundhouse 
foreman at a busy point. The salary is fairly good and 
we earn it. The hours are long and strenuous; we work, 
eat and sleep, and the extent of our social life and 
amusement is meeting the engine crews as they come 
in and go out. 

ж ж ож жож 

“All enginehouse foremen should have three straight 
eight-hour shifts in the enginehouse, same as the men. 
The foremen should have one day off each week. 

“I work from 7:00 p. m. to 7:00 а. m. I have no 
assistance. Due to the volume of business that moves 
during these hours there is 12 hours of active super- 
vision necessary. This amount of supervision becomes 
a problem of physical endurance. We can maintain a 
lively pace for eight hours, but adding the other four 
hours taxes us to the very limit. A full 12-hours of 
active supervision is required. "The locomotives must 
be perfectly conditioned to function properly on the 
high-speed schedules that our passenger and freight 
power operate on. Each job must be assembled so as 
to avoid delay en route and this means that all new work 
must be closely supervised. 


Each Year Brings More Strenuous Conditions 


"Each year brings a faster schedule and consequently 
closer supervision is required. Each year our work be- 
comes more strenuous. Doesn't it appear, from an in- 
vestment standpoint, that it is an economic necessity to 
work the enginehouse foremen three straight eight-hour 
shifts along with the men? The erecting, machine shop, 
blacksmith shop, pipe shop foremen, etc., all work eight 
hours. 

"I am unable to participate in a well-rounded and 
balanced life. The inspiration that a person gets from 
pleasant companions, good books and a reasonable 
amount of recreation is denied the enginehouse fore- 
man. He is unable to take his place as a husband and 
father and share in the home life." 

* ж ж ож ж 

“The facts contained in The Roundhouse Foreman’s 

Daily Log are all true, every word. 
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Comments on “Roundhouse 
Foreman’s Daily Log”, pub- 
lished in May, 1935, issue 


“All long runs now, engines get serviced every 300 to 
500 miles instead of 100 miles, still running repairs are 
supposed to be made as quickly and cheaply as before. 

“Classified repairs are now all handled in the round- 
house with the exception of Class 1 and 2 work. All 
this extra work must be done on roundhouse machine 
tools that were sent over from back shops when they 
were considered worn out. Heavy modern power is to 
be repaired with equipment that was obsolete for back 
shop repairs to heavy engines. 

“There is all this extra work to do and a 20 per cent 
cut and two relief days a month taken away." 

* ж ж ож ж 

“There is no one who fully understands the conditions 
the roundhouse foremen work under excepting them- 
selves, and unfortunately there are very few of them, 
including myself, who can construct a word picture de- 
scribing those conditions clearly enough to convince 
others, or create a desire on the part of others to help 
smooth out the difficulties. 

“The writer of the ‘Log’ did not exaggerate. I am 
sure he left out much of the details of his night’s expe- 
rience, trying to list as briefly as possible the high spots. 
The smaller things usually constitute the force which 
gradually wears a foreman down, because of their num- 
ber; they require that he go here or there, and often- 
times he knows he should be several places at the same 
time. 


Nerve-Racking Job 


“One thing which stands out in the ‘Log’ is the state- 
ment that often engines are offered for service that the 
foreman knows are not perfect. May I add to that and 
say I do not know a foreman who would offer an engine 
he knew to be defective if he could avoid doing so, but 
under present conditions there is no man, regardless of 
ability, who can step into a busy roundhouse today and 
get proper repairs made to every defect on every engine 
every day. | 

"Some of those with superior authority in the me- 
chanical department should try it. The experience would 
be beyond price, with the understanding, however, that 
they could not use their superior authority to call in an 
additional man or so, or work a little overtime, or use 
the regular foreman for an assistant. In other words, 
under the same conditions as the regular foreman works, 
my prediction is a nerve wrecked flop at the end of anv 
two weeks, even though he would not write himself 
letters about a few hundred things he had done or failed 
to do during that time.” 
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Modern Materials for 


High Pressure Boilers' 


By L. P. MeAllister* 


8 admitting 10 to 15 years ago that boiler 
plate with a tensile strength of 75,000 Ib. per sq. in. 
was fit for fabrication. Common opinion would have 
readily labeled such steel as hard, and yet today agree- 
ment is almost unanimous that 55,000 Ib. minimum ten- 
sile strength steel, equal to specification S-1 of the Amer- 
ican Society of Mechanical Engineers Boiler Code, is 
losing its popularity, particularly in heavy walled shells. 

Designers have turned from butt-strapped joints to 
fusion welded seams, and with welding came restrictions 
on material which the process of riveting did not demand. 
Fabricators realized and welding experimenters discov- 
ered that in large sections or heavy plates some lack of 
uniformity in chemical composition presented problems 
in obtaining ductile welds. "Therefore, at the introduc- 
tion of the metallic arc, the steel manufacturers found 
themselves confronted with a demand for more uniform 
steel to permit acceptable welded joints. 

With the demand for a more uniform base metal came 
extensive experimentation and development in welding 
technique and procedure. Next the carbon content in 
the boiler and firebox grades of steel was limited to 0.35 
per cent maximum. This restriction, although seemingly 
a natural one from the fabricating group, made it prac- 
tically necessary that heavy plates be no longer produced 
of open or rimming steel, and required a killed or deoxi- 
dized steel by which process the carbon content could be 
maintained more uniformly from end to end of large 
plates, thereby offering to the welder for his seams more 
homogeneous and uniform edges. . 

Demands for higher pressures brought the necessity 
of thicker shells, and to meet or overcome some restric- 
tions of fabrication the Boiler Code adopted two new 
higher tensile steels, namely, Specification S-26 and 
Specification S-27, respectively calling for 70,000 Ib. 
per sq. in. minimum tensile strength for plate material 
up to and including 2 in. and over 2 in. up to and in- 
cluding 4 in. Here was a decided forward step, recog- 
nizing the advisability of higher strength material bal- 
anced by good ductility and workability. Many tons 
of plates have been rolled, and to match these numerous 
heads have been flanged of this so-called high tensile 
grade. Success to date has been rewarded by an in- 
creasing demand for this 70,000 Ib. per sq. in. minimum 
material. 


Alloy Steels 


The next step in developing plate material presents a 
new angle; the welding technicians advise against higher 
carbon, so to meet the still pressing requests for high 
strength, alloying elements have to be added to the plain 
carbon analyses. The properties of plain carbon steel, 


f Paper presented before the annual meeting of the National Boiler & 
Pressure Vessels Inspectors, Chicago. Ill, May 16, 1935. . 
* Assistant metallurgical engincer, Lukens Steel Company, Coatesville, Pa. 
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through long usage, have become fairly well known as 
have also its economic limitations. Now, with the ad- 
vent of additional and sometimes singular properties 
resultant from contained alloy, boiler and pressure-ves- 
sel plate and head material presents а new economic 
aspect for consideration. When planning alloys for plate 
material, the first incentive is to produce higher strength 
without unproportional loss of ductility. High strength 
in sufficient increments naturally permits a decided de- 
crease in wall thickness and weight, and thereby presents 
for comparison a saving in purchased weight. The use 
of alloy steel may perhaps be more economically justified 
when due consideration is given to such factors as de- 
creased purchased weight, reduced transportation costs 
on this lighter weight material both in the unfabricated 
and the fabricated state, possible lower shop costs due to 
the welding of thinner shell sections, and the metallurgi- 
cal advantages derived from contained elements. Pre- 
vailing fabricating methods and welding technique must 
be given due regard in new steels. Little, if any, advan- 
tage would result from superior quality alloys if fabrica- 
tion and welding could not be carried out with success. 


Higher Safety Factors? 


All designs today of Code construction, either Ameri- 
can Society of Mechanical Engineers or American 
Petroleum Institute, are based on a safety factor of 5 or 
4 and working stresses of ordinary steel are used as 
engineering data. Much work is to be done to prove 
that higher strength, properly balanced alloy steels can 
present to the designer permissible stresses above those 
now set down for plain steel. A joint committee is at 
work and shortly it is believed that new and higher al- 
lowable working stress tables will be adopted, thereby 
permitting advantage to be taken of the higher physical 
properties. To be fair and safe, much technical data 
must be collected and summarized in order that design- 
ing engineers, operators and inspecting groups may have 
confidence in the values. 

From judicially mixed or single alloys one should 
expect some or combinations of several of the following 
properties above those obtained in ordinary plate stock. 

(a) High strength at elevated temperatures. 

(h) High impact resistance at upper working temperatures. 

(c) Definitely improved creep values. 

(d) Good sub-zero impact ratings. 


(e) Added resistance to some corrosive media. 
(f) Better fatigue results. 


To what elements now can the steel metallurgist turn 
for the providing of some of these improvements in large 
plate form? 

Automotive engineers have had at their command for 
many years many alloy combinations and tube buyers 
likewise have had a fairly broad field from which to 
select. The production and fabrication of small parts, 
however, does not present the hazard that mass does. 
Vessel and boiler material must come from alloy analyses 
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which can be readily produced and constructed ; thermal 
effect on large and heavy sections has to be dealt with. 
Fortunately, shell and head materials are available to- 
day in alloy steels which are not so sensitive to the 
various stages of making and shaping, and thus the fear 
of hazardous workability kas been minimized. Note 
should be made here that for welded construction the 
Codes have listed among acceptable specifications only 
plain carbon steel for shell fabrication. However signifi- 
cant this fact may be, the day is not far distant when 
several alloy combinations must become essential parts 
of material specifications. High strengths are not at 
their maximum and as the welding art has changed its 
acceptable standard, so will limits of pressure, tempera- 
ture and base material. The next great step will un- 
doubtedly be to base material having a minimum of 
100,000 Ib. per sq. in. tensile strength. The demands 
are present, the methods of production and fabrication 
are progressing and developing by experimentation, and 
slowly but safely is being gathered the knowledge needed 
for achieving this goal. 

As stated previously, alloying elements for plate con- 
struction must not, for sensible fabrication, exhibit pro- 
nounced air hardening characteristics. The application 
of intricate or even simple heat treatments are not al- 
ways advisable; quenching and tempering and long time 
furnace annealing are always accompanied by out-of- 
flatness and warpage, making plate fabrication difficult 
if not impossible. So, in existing developments steels 
are being offered which have the improved qualities in 
the "as rolled" condition. Keeping this problem fore- 
most, the full benefit of all the non-ferrous elements can- 
not be had. Equipment to some extent limits the pro- 
duction of the more special alloys requiring special treat- 
ments but with the hoped for industrial expansion it is 
to be expected that progress will not be retarded. 

The common alloying elements of nickel, chromium. 
silicon, molybdenum and vanadium have been used with 
remarkable success. By use of small percentages steel 
makers have been able to produce some of the qualities 
which should be expected from a higher-base-price ma- 
terial. One of the chief outstanding metallurgical advan- 
tages of the use of the elements mentioned is the main- 
taining of high strength by substituting one or more of 
these elements for increased percentages of carbon. Thus. 
with the so-called low alloy content steel, carbons need 
not exceed or even reach the limit of maximum 0.25 
per cent, as used in a 55,000 Ib. per sq. in. tensile strength 
steel, to produce tensile values over 50 per cent higher 
than this figure. 

Unfortunately there has existed in the minds of some 
users a suspicion or feeling of mystery about alloys. The 
metallurgical benefits from contained elements need only 
some understanding to alleviate such suspicion. Some 
regard for the properties imparted may slightly change 
fabricating methods, but not to such a degree that any 
ordinarily well equipped Class 1 welder need fear his 
ability to construct. Nickel, chromium, silicon, etc.. are 
used to improve the steel, not to make it more mysteri- 
ous. Stiffness of alloyed material is to be expected, but 
so long as brittleness does not accompany the higher 
strength, the resulting toughness is an advantage. All 
tonnage to date has been preceded by experimental work 
and it would not be amiss to discuss a few of the rather 
recently used alloy materials which have proved them- 
selves worthy of the confidence intrusted to them. 


Nickel and Molybdenum Steels 


Two per cent nickel steel with carbon under 0.20 per 
cent. pioneered by a Canadian railway in a large loco- 
motive construction. program, has served so well that 
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many United States roads have installed wrapper sheets 
of this analysis. The tensile strength of 75,000 lb. per 
sq. in. permitted a decrease in shell section, and although 
subject to the stress of locomotive service, the excellent 
ductility (see Table I) of this type has proved its merit. 
Even inside firebox sheets with an ultimate of 65,000 Ib. 
per sq. in. have been installed, and longer life of side 
sheets with minimized crowfeet checking. 


Table I— Chemical and Physical Properties of 2.0 Per Cent 
Nickel Steel Plates 


Analysis Thick- Yield Tensile Elongation 

$s ness point strength per cent 

Mn. Si. Ni. in. lb./sq.in.  lb./sq.in. in 5 in. 
13 252 .20 2.10 14 52,500 76,000 28.00 
16 .56 21 2.25 У 44,000 75,000 28.50 
16 .57 .25 3.08 78 47,000 75,600 26.06 
17 .66 .23 2.23 1 49,300 82,000 26.25 
16 .56 .21 2.25 1 46,600 75,500 29.00 
18 .68 .19 2.90 2 47,800 79,000 23.70 


Due attention is just beginning to center around car- 
bon-molybdenum plate steel. By this is meant carbon 
under 0.25 per cent and molybdenum between 0.40 and 
0.60 per cent. Tubes of this grade have been success- 
fully used and the plate industry is now arousing to the 
advantage that molybdenum gives, i. e., definitely im- 
proved physical properties at elevated temperatures. One 
has only to scan the creep values of carbon-molybdenum 
steel and compare them with values on steels of equiva- 
lent room temperature strength, and the imparted im- 
provements can be noted readily. Advantage has been 
taken of this element in Europe for years. In plate and 
vessel material, room temperature strength of 75,000 Ib. 
per sq. in. can be easily obtained. 


Cromansil Steel 


Mention was made previously that the American So- 
ciety of Mechanical Engineers Boiler Code had not 
adopted any alloy grade for welded construction, and 
this is true. But one alloy specification, namely S-28, 
has been approved for riveted construction. Such rapid 
and satisfactory progress has been made with this 
"C.M.S." steel that obviously early recognition for 
welded vessels is looked for. This “C.M.S.” specifica- 
tion, as listed in trade name, represents an alloy called 
Cromansil. Such steel is made and listed in two grades. 
i.e., minimum 75,000 Ib. per sq. in. and minimum 85,000 
lb. per sq. in tensile strength The carbon content in the 
first grade is limited to 0.17 per cent maximum, while 
the 85,000 Ib. per sq. in. minimum class permits a 0.25 
per cent maximum carbon. The name of this popular 
low alloy—Cromansil—reveals its chief components, i.e., 
chromium, manganese and silicon. Each of these ele- 
ments is found in the following ranges: chromium 0.30 
to 0.60 per cent, manganese 1.05 to 1.40 per cent, and 
silicon 0.60 to 0.90 per cent. The metallurgical balance 
of these three toughening elements has made possible a 
very versatile and workable low alloy steel of good high 
strength properties without the decided loss of that very 
necessary factor called ductility. (See Table II.) 

The merits of any material are best substantiated by 
its use, and actual tests are worth many expert opinions. 
The many tons of this steel which have been most suc- 
cessfully welded into Diesel engine frames and housings 
of various intricate shapes and thicknesses, and the com- 
plete power units developing around 600 hp. at 1200 
r.p.m. with the accompanying vibratory stresses prove 
heyond a doubt that this alloy has weldability and tough- 
ness which warrant much added consideration. Taking 
advantage alone of the high strength of the 85,000 Ib. 

(Continued on page 391) 
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Northern Рае е 


Locomotive 2626 Overhauled 


W's Northern Pacific purchased on February 6, 
1933, Timken Locomotive 1111 and placed it in 
regular fast passenger service. Up to October, 1934, 
locomotive No. 2626, as it is now designated, had devel- 
oped a total of over 280,000 miles when it was necessary 
to send it to South Tacoma shops for general repairs to 
the boiler and machinery. 

Prior to this time the locomotive had not received gen- 
eral repairs since it had been built. This was a good op- 
portunity to check the roller bearings to determine their 
physical condition. To do this all bearings were re- 
moved from the engine truck, driving wheels and trailer. 

On examination all Timken roller-bearing assemblies 
were found to be in excellent condition and were returned 
to service, with the exception of the main driver bearing 
cones, which had to be renewed on account of replacing 
the 11%-in. main driving axle with а 12-in. axle. How- 
ever, the old cups and the old rollers which had carried 
the load for 280,000 miles were re-applied for further 
service. 

The main driver axle was redesigned in accordance 
with the latest practice as developed by the photoelastic 
studies on railroad axles and wheels conducted by The 
Timken Roller Bearing Company at the University of 


* Described in the June, 1930, and March, 1932, issues of the Railway 
Mechanical Engineer, 
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Bearings of former Timken Lo- 
comotive 1111* found in excel- 
lent condition after 280,000 
miles 


Michigan. The changes made are illustrated on the ac- 
companying drawings, one of which shows how a raised 
seat was provided for the bearing cone and how stress 
relief grooves were provided in the wheel hub and in 
the bearing cone. The other shows the new main axle 
detail and illustrates the taper which was provided both 
ways from the center to give a uniform stress gradient 
throughout the entire length of the axle. 


Details Developed by Roller-Bearing Inspection 


Engine truck.—The cones, rollers and cups were in 
satisfactory condition for further service, examination 
showing only a few thousandths of an inch wear, if any. 
The housings showed from O to %4 in. wear in width 
and the trunnion boss М» in. to %» in. in diameter 
wear. All enclosures and spacers were in good condi- 
tion. The trunnion guides were worn slightly and the 


Northern Pacific locomotive equipped with Timken roller bearings which ran 280,000 miles before being shopped for 
general repairs 
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pedestal opening increase М» іп. to Ив in. Necessary 
corrections in wear-plate thickness were made. 

Driving Wheels.—The cones, rollers and cups were 
found in good condition, with the bearing wear hardly 
measurable. All housings were satisfactory except for a 
slight increase in cup seat diameter due to the lateral 
motion rollers being worn into the front housing Мв in. 
to 945 in. Some enclosure bolts were broken and worn 
bolt holes in the left main were built up and redrilled. 
All spacers were satisfactory, but the left main was re- 
newed with oversize spacers to reduce the enclosure 
clearances. Trunnion guides and pedestal liners оп 
both main jaws were galled and had to be renewed. All 
other guides and liners were in excellent condition, with 
no wear indicated on the boxes and flanges. 
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Details of main-axle wheel fit and roller bearing on loco- 

motive 2626—heavy lines indicate location of new stress 

relief grooves added in wheel center and in the bearing 
cone 


Trailer Axles.—Cones, rollers and cups were found 
in satisfactory condition for further service, with the 
bearing wear slight, if any. The trailer housings were 
in good condition, with wear in width not exceeding 96, 
in. Trailer enclosures were satisfactory, except for the 
left front which was .042 in. large in the vertical bore. 
One liner on the right front jaw was cracked at the 
flange, and the pedestal openings showed Ме in. wear. 
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Curves showing variation in drawbar pull and horsepower 
during dynamometer car tests of locomotive 2626 in 
freight service between Pasco and Lamont, Wash. 


Record of Northern Pacific Locomotive 2626 — Timken 1111 


Mileage in test service on 12 other тоайз...................... 89,992 
Locomotive received on Northern Pacific line, October 27, 1931 
Right main crank pin failed due to overheating, March 12, 1932 А 
Mileage from October 27, 1931, to March 12, 1932............ 30,515 


Locomotive purchased by the Northern Pacific PODER 6, 1933 

Shopped for repairs to boiler in April and May, 1 

Given Class 5 repairs, including tire turning, January, 1934 
Mileage from March 12, 1932 to general shopping, October, 1934: 


"August, 1932. пе неее vm ninth a sie ais Fe mn 4,684 
September .... 5.819 
October .... 7,337 
November 3,459 
December 3,289 

anuary;. 1933. sic cision tracings d and Sues cea tine 6,134 
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March 2,678 
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Jupe 

uly 
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September oss anna EAE aA dE qe EARNE ,34 
October .... 9,868 
November 9,869 
December 7,887 


January, 1934 НЗ 
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* Sent to South Tacoma shops for heavy repairs to boiler and machinery. 
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Details of the 12-in. main axle which was applied in place of an 11%-in. axle—Note uniform taper from center and 
4-in. radii at junctions with journal bearings 
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This condition was corrected by the application of new 
wear plates. All rollers on the front trailer lateral mo- 
tion device were in satisfactory condition. 

Tender Axles.—All bearings were in good condition. 
All housings were worn slightly on the pedestal faces, 
being built up by autogenous welding. 

The foregoing indicates in some detail the wear which 
developed in these roller bearings after 280,000 miles of 
service. A certain amount of microscopic wear on the 
cones, rollers and cups, sometimes called “water etch- 
ing" and thought to be due to the action of water which 
gradually accumulates in the oil reservoirs, was ob- 
served. Provision has been made for the application of 
drain plugs and periodic replacement of oil to prevent 
this condition. It is anticipated that the Timken roller 
bearings on this locomotive may have a further service 
life sufficient to make the total exceed 1,000,000 miles. 


Service and Test Performance 


Beginning in August, 1932, Locomotive 2626 was used 
in passenger service on Trains 1 and 2 between Seattle, 
Wash., and Yakima, doubing the division each day for 
a round-trip distance of 326 miles. The locomotive is 
now used on Trains 1 and 2 between Seattle and Mis- 
soula, Mont., a distance of 656 miles. This route com- 
prises five former engine districts and is featured by a 
limited amount of 2.2-per cent grade, on which the loco- 
motive can handle nine cars. Inasmuch as 16 cars must 
be hauled on some days, a Mikado helper is provided 
over the Cascade Range between Lester, Wash., and 
Easton, and over the Coriacan Defile between Dixon, 
Mont., and Missoula. 

In test passenger service, the locomotive has averaged 
17.85 1b. of coal per passenger car-mile and shown ап 
average evaporation of 4.81 lb. with Roslyn coal, a west- 
ern bituminous coal having an average heat value of 11,- 
300 B.t.u. On one long run of 906 miles from Missoula 
to Jamestown, N. D., the locomotive made the run in 
25 min. less than the schedule time for the district. On 
another run of 346 miles from Jamestown to St. Paul, 
hauling 10 cars, 57 min. was made up, the average speed 
for the entire distance being 50 m.p.h. During part of 
this run, a distance of 45 miles was made up a 0.4-per- 
cent grade in 47 min. 

The locomotive also gave a good account of itself in 
preliminary freight service tests on the Northern Pa- 
cific, during which a total of 7,093,662 gross ton miles 
were' handled at an average rate of 53,670 gross ton- 
miles per train-hour. The average speed was 28 m.p.h., 
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Timken engine-truck, driver and trailer roller bearings, 
removed 2626 after 280,000 miles of service 
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Main driving wheel bearing rolls and cages, removed, 
cleaned and ready for inspection 


the coal consumption 93.25 Ib. per 1,000 gross ton-miles 
and the average evaporation 5.07 1b. 

'The test performance chart reproduced with this arti- 
cle shows the indicated and the drawbar horsepower ob- 
tained at various speeds during a large number of dy- 
namometer test trips between Pasco and Lamont, Wash. 
It will be noted that the ratio of drawbar pull at the 
tender of the locomotive to the indicated horsepower de- 
veloped in the cylinders was over 90 per cent at all 
speeds up to 40 m.p.h., and at higher speeds decreased 
gradually. The variation in drawbar pull from a max- 
imum of 52,500 at 10 m.p.h. to 20,250 at 50 m.p.h. is also 
shown on the chart. 


Materials for Boilers 
(Continued from page 388) 


per sq. in. minimum grade, reductions in weight are so 
evident that its attractiveness cannot be denied. 

Other combinations of alloys worthy of consideration 
are being offered and developed for various purposes. 
The appreciation of improved quality is foremost today, 
and one of the very necessary aids for this development 
is the addition of wisely selected alloys. Due regard 
must be given, first of all, to well and carefully made 
steel, for just the addition of certain metals will not over- 
come poor melting practice. Extra care and close ob- 
servation with technical control are most essential today 
in order to offer for fabrication and construction better 
and higher quality steel. The selection of base material 
of the proper quality must be given thought and the in- 
dustry today more seriously than ever before, is, so to 
speak, use-minded. Consequently the opinions of fabri- 
cators and inspection groups are welcomed and encour- 
aged in order to guide the development of either plain 
carbon or alloy steel since the day of special steels for 
almost individual purposes is here to stay. 


Table II—Chemical and Physical Properties of Cromansil 
Steel Plates 


Elonga- 
Analysis Thick- Yield Tensile; tion 

oo — ness point strengt ercent 

C. Mn. P. S. Si. Cr. іп. |b./sq.in. 1b./sq.in. in 8 in. 
12 1.12. .030  .017 55 254 X4 60,000 80,400 25.00 
12 142; 20305 5017 -.55 .54 Xx 47,100 76,300 27.00 
.14 1.26 .035 .022 .77 .47 1 55,600 80,200 26.50 
sal 1.17 .014 .024 .72 .47 2 53,200 85,600 20.00 
14 124 .010 .018 .76 .47 3 45,600 77,400 21.25 
.20 1.28 .027 018. д .52 1% 54,000 88,200 22.75 
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EDITORIALS 


Marinac’s 
Rail Oddities 


Marinac is an artist and in preparing his cartoons 
takes liberties usually accorded artists in interpreting 
their ideas to the public. If you know artists; if you 
have ever had to serve on a committee which was at- 
tempting to deal with artists in preparing a design for 
a medal; or if you have come in contact with them in 
some competition in connection with murals in public 
buildings, you will understand what we mean. Marinac 
expressed it quite pertinently in his comment on the 
witty and, shall we say, rather salty letter from R. C. 
Bullard, published in our August number. 

We can’t let the artist get away with too many 
liberties, however, and two more of our readers take 
shots at him on another page of this number. Т.С.С. 
regulations and A.A.R. standards are not to be tamp- 
ered with. One way out of the difficulty might be to 
place under each cartoon some such statement as this: 
"What is wrong with this picture?", or "How many 
technical mistakes has the artist made in the above 
Oddity ?" 

Seriously, we have been delighted at the many ex- 
pressions which have reached us concerning Rail 
Oddities. We made no advance announcement about 
this innovation, believing it would be better to try 
it out over a period of months and then judge it upon 
the basis of the reactions from our readers. t 

Marinac makes this rather interesting suggestion: 
"Why not get the active co-operation of your readers 
in this Rail Oddities enterprise? I will be glad to 
illustrate any good rail oddity or experience sent in 
by a reader, crediting the suggestion to him." 

How about it? 


Ё Investment in 
Man-Power 


The National Industrial Conference Board recently 
completed a survey in which 287 metal manufacturing 
companies located in 21 states, reported that the total 
number of craftsmen needed at once and not now avail- 
able was 1,193, or 1.04 per cent of their aggregate em- 
ployment. The Board estimates that if the industries 
of this country were operated at normal capacity there 
would be a shortage of about 120,000 skilled workers. 

We are facing a serious situation—and for several 
reasons. Consider, for instance, the question of safety. 
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The railroads have been the leaders in the safety firs: 
movement and are justly proud of the splendid records 
they have made. What will happen if they find them- 
selves forced to operate.shops, enginehouses and repair 
points under heavy pressure and with a large shortage 
of skilled workers? 

Of what about the effect on the costs of maintenance 
and operation? The work must be done thoroughly 
and efficiently and operations must be conducted on a 
sound economic basis if the railroads are successfully 
to meet the competition of other types of carriers. How 
can this be done if an ample supply of skilled workers 
is not available when business picks up? 

Many railroad mechanical department officers are 
concerned over the fact that apprentice training ha: 
largely been lost sight of for several years: indeed. it 
has almost been forgotten on some roads. Young men 
with good personalities and splendid educations are 
now available to those roads which are keen enough to 
go after them. The laggards in getting started on re- 
cruiting and training programs may find the field pretty 
well culled over if they delay much longer. Is not the 
present an opportune time to make a good investment 
in man-power? 


Motor Carrier 
Competition 


In 1913 the automobile registration in the Urfited 
States was 1,258,062. In did not pass the 10 million 
mark until 1921, but after that year grew rapidly until 
it passed 26 million in 1929. It has fallen off some- 
what since that time, and on January 1, 1934, stood 
at 23,827,000. Is it any wonder that railroad traffic, 
and particularly passenger traffic, has been seriously 
affected by this mushroom growth of a comparatively 
new form of transportation ? 

For more than a dozen years efforts have been made 
to have all forms of common carriers placed under 
federal regulation. The rapidly growing frequency 
of automobile accidents and the increasing cost of road 
maintenance caused by heavy motor vehicles, has finally 
forced the public to awaken to the necessity of exercis- 
ing some control over the highway common carriers. 

The railroads started to advocate such control many 
years ago, but with little success. The railroad em- 
ployees, through the formation of taxpayers organiza- 
tions, have been a large factor in awakening the public 
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to the seriousness of the situation. This was first in- 
dicated by the inauguration of motor carrier regula- 
tions in some of the states. Eventually the motor 
transport organizations themselves advocated regula- 
tion, because of the chaotic conditions brought about by 
irresponsible or fly-by-night bus and truck operators. 


Congress Finally Acts 


It was expected that Congress would pass a motor 
carrier regulatory bill early this year. Such slow 
progress was made, however, that it seemed for a while 
that Congress would again adjourn without action be- 
ing taken. Fortunately the bill did pass both houses 
and was signed by President Roosevelt on August 9. 
The necessary machinery is now being set up to make 
the provisions of the act effective. It remains a ques- 
tion as to just what influence, if any, this new legis- 
lation will have on the restoration of traffic to the rail- 
roads. The bus and truck have an important place in 
transportation and the expectation is that the new legis- 
lation will greatly assist in adjusting the entire trans- 
portation system so that each agency may occupy that 
position which really belongs to it on a sound, eco- 
nomic basis and in the public interest. 

The railroads, in both the freight and passenger de- 
partments, have recognized for a long time that they 
were up against serious competition and have studied 
in these recent years how they might improve their 
services in order to strengthen their position. As a 
result, we have witnessed the inauguration of scheduled 
freight trains at higher rates of speed, and various ex- 
periments with pick-up and storedoor delivery. Much 
has also been done to improve the equipment so that it 
will ride easier and protect the lading from damage. 


Challenge to the Mechanical Department 


In passenger traffic a distinct effort has been made 
to improve the comíort of travel by the introduction 
of air conditioning, better lighting and other con- 
veniences, extending even to the more artistic decora- 
tion of the cars. Trains have also been speeded up 
and in the West and South rate reductions have been 
made. Some roads have specialized on transporting 
private automobiles over long distances, in order that 
they may be available for the traveler or vacationist 
when he reaches his destination. 

In general, it is also true that the railroads are 
realizing that they must adopt modern merchandising 
methods in advertising and selling their services. All 
of these things, together with the fact that the other 
types of common carriers, which up to this time have 
been practically subsidized, will have to conform to 
reasonable regulation, promise to mean much to the 
railroads in their efforts to regain lost traffic and stage 
a real comeback as business improves. 

The mechanical department can play a large and 
exceedingly important part in this program. New de- 
signs of cars and locomotives which will add to the at- 
tractiveness, comfort, convenience and speed of travel; 
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equipment specially designed to handle freight from point 
of origin to destination expeditiously and safely; tools 
and facilities which will appreciably reduce the costs of 
maintenance and operation—all these factors will play 
an important part in the constructive and aggressive 
fight which the railroads must make in the coming days. 
Most of these things come clearly and entirely within 
the province of the mechanical department. Success 
will depend upon the degree to which the officers of that 
department visualize the possibilities and have the cour- 
age and conviction to bring these matters forcefully to 
the attention of the management and secure the adop- 
tion of such improvements and recommendations as 
may seem necessarv. 


Saving Fuel at 
Locomotive Terminals 


Under the title “Fuel Losses and Fuel Wastes,” the 
Chicago, Burlington & Quincy has recently produced 
the sixth edition of a 15-page mimeographed bulletin 
which is replete with intensely practical suggestions 
for economy in practically every phase of railway fuel 
handling. The bulletin comprises a compilation of fuel- 
saving suggestions advanced at fuel meetings on the 
Burlington over a period of several years and is used 
in a carefully arranged program to stimulate interest 
in fuel economy and make sure that this important 
phase of railroad endeavor is not overlooked. 

A recent systematic survey of the opinions of super- 
intendents and master mechanics on this road showed a 
strong consensus that the most important single factor 
in locomotive fuel performance is locomotive design ; 
second, fuel purchase, distribution and inspection meth- 
ods; and, third, operating methods. In other words, 
the mechanical engineering, purchasing and operating 
departments have the greatest potential influence on 
unit locomotive fuel consumption. Full co-operative 
effort is essential, however, and no details can be 
omitted, if the desired results are to be obtained. At 
locomotive terminals, for example, the Burlington book- 
let specifies several practices which should be avoided, 
such as firing up locomotives too soon; firing unevenly 
or too heavily; permitting green coal to be dumped 
with ashes into the ash pits; using insufficient blow- 
down, and failure to change water, or wash-out, fre- 
quently enough; failure to use stack covers when pro- 
vided ; failure to conserve heat in steam and water when 
blowing down and washing out; filling boilers with 
water at less than maximum temperature ; excessive use 
of blower; placing too much coal on the rear of the coal 
space when full coaling is unnecessary; coaling loco- 
motives heavier than necessary in the direction of move- 
ment of fuel in cars ; failure to remove coal from tenders 
before placing them in storage; moving locomotives 
dead in trains without removing the coal or installing 
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the proper coal boards which would prevent the loss. 

There is only one way to obtain satisfactory fuel 
performance and that is by a persistent and intelli- 
gently developed campaign to maintain interest in all 
departments. As part of this campaign, it is desirable 
to give wide distribution to suitable literature, set up 
definite fuel performance goals and provide suitable 
incentives to reach them, solicit fuel-saving suggestions 
from all employees, including the humblest, and see that 
these suggestions are acted on promptly. 


Coach Shop 
Problems 


A coach-shop foreman recently wrote to this depart- 
ment saying that elliptic truck springs of the same size 
and design, whether new or second-hand, frequently 
do not show the same deflection under the same load, 
and consequently it is difficult to maintain proper 
clearances and heights on cars passing through the 
shop for general repairs. In fact, he expressly stated 
that, in his opinion, the development and improvement 
in springs have not kept pace with the improvements 
made in other car parts. This foreman's question re- 
garding springs was one of ten queries regarding more 
or less important details of coach-shop work. These 
questions were: "What is the best method (1) to ob- 
tain satisfactory performance from elliptic springs 
used in passenger car trucks? (2) To prevent two 
pieces of sheet metal, rolled steel, or forging from 
rusting at the point of contact when riveted together? 
(3) To overcome the rusting of metal which is laid 
under a composite floor, such as Flexolite or Masti- 
kote? (4) To keep air space dry between the upper 
and the lower floors of a car without destroying the 
insulation? · (5) To lay a composition floor that will 
not crack around the seat stands after being in service 
a few months? (6) To keep the dirt from entering 
cars at the windows and still permit operating the sash 
easily? (7) To repair holes in aluminum roofs? (8) To 
prevent excessive corrosion of steam pipes in toilets and 
back of hoppers? (9) To prevent small blisters from 
forming on the roofs of cars only five or six years 
old, these blisters being in the metal and not the paint? 
(10) To prevent the speedy deterioration of metal that 
comes in contact with salt water, etc., on metal floors 
and in the kitchen end vestibules of dining cars?" 

The above ten questions show the kind of problems 
which are bothering one coach-shop foreman. Can you 
not help him by submitting answers to these questions, 
to be published for the benefit of all in the columns of 
Railway Mechanical Engineer? Or possibly you have 
some problems of your own which need solving, and 
an exchange of opinion would be mutually helpful. In 
either case, Railway Mechanical Engineer will appre- 
ciate an opportunity to be of service. 
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NEW BOOKS 


STABILITY OF LocoMworivEs IN OPERATION. By У. 
Rocard. Published by Hermann & Company, 6 Rue 
de la Sonbonne, Paris. 65 pages, 6% in. by 10 in. 
Paper bound booklet. Price, 15 francs. - 

This booklet, printed in French, is a treatise—largely 

mathematical—of the forces acting upon a locomotive 

while in motion and their effect upon its stability. 

Among the factors considered are speeds, curves and 

reactions between wheels and rails. The basis of the 

treatise is the research work of M. Dantry of the 

French State Railway which was carried on by a com- 

mission of engineers. 


Каш. Motor Cars (L’Autorait). Published by La 
Revue Petrolifere, 23 Rue de Constantinople, Paris. 
150 pages, 9% in. by 121 in. Price, 250 francs. 

This is a special issue of La Revue Petrolifere devoted 

to information on rail motor cars driven by internal 

combustion engines and having mechanical or electrical 
transmissions. It should be of particular interest to any- 
one desiring information on the important development 
which has taken place recently in this field on European 
railroads. The illustrations, both halftone and line, are 
remarkably complete. There are chapters on the his- 
torical development of cars and engines, with particular 
attention to Diesel motors. Subjects such as the aero- 
dynamic problems of streamlining, braking, transmis- 
sion, lubrication, running gear, and light-weight con- 
struction are given attention. Following descriptions 
of the cars of various builders on the different roads in 

France information is given on the cars employed in 

Germany, England, Italy, Switzerland and in other 

countries. 


THe Locomotive CELEBRATES ALso. Ву E. Metzeltin. 
Published by the German Engineering Society— 
Vereines Deutscher Ingenieure, G.M.B.H., Berlin, 
N.W. 7, Dorotheenstr, 40. 88 pages, 8 in. by 11% 
іп. Paper bound booklet. Price 3 Reischmarks. 

This book, which is devoted to the part that the loco- 
motive plays in the celebration of the German Railway 
Centenary, is anything but technical in its treatment of 
the subject. The text contains much of wit, jokes, 
caricature and ridicule, as well as praise of the loco- 
motive. The 177 illustrations, a number of them car- 
toons, well depict the evolution of the locomotive from 
its infancy to the present day. There is also an inter- 
esting collection of opinions expressed by prominent 
people from 1802 till 1935, which forms a mirror of 
the times, although often a distorted one. While de- 
voted largely to the German locomotives, the rest oí 
the world has not been overlooked. Mention and fre- 
quent illustration is made of interesting or freak loco- 
motives in other parts of the world, several of them 
being of American origin. 
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THE READER'S PACE 


Why Railroads 
Are Safe 


To THE EDITOR: 

In looking over a copy of the July issue of the Rail- 
way Mechanical Engineer I saw a cartoon entitled “Rail- 
road Oddities” by Artist Marinac where a buzzard was 
riding on top of a freight train. The safety department 
of the Santa Fe Coast Lines has taken exception to the 
way the cartoon was drawn. You will note that a water 
spout is hanging down over the top of the speeding 
freight train to knock off some brakeman or conductor 
who might be so unfortunate as to be riding on top of a 
car. 

Another artist of national fame, Williams, who draws 
cartoons of machine shops, etc., had a habit of having his 
characters go to an emery wheel without putting on their 
goggles. I dropped that artist a little note and have ob- 
served that his characters are now living up to the rules 
concerning goggles. 

L. Н. Cottert, 
Supervisor of Safety, А. T. & S. Е. (Coast Lines). 


Have You an Answer? 


To THE EDITOR: 

I believe it would be of sufficient interest to your 
readers to ask how they would go about making ten 
of these gages, also how they would go about making 
one thousand. The methods, of course, would vary 
considerable. I am submitting this because it caused 
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Gage for Draftac netting 


quite an interesting discussion in our tool room—the 
best method of making ten. 

I am also asking if you can give us anything of 
interest in boring heat-treated locomotive tires, style 
of roughing tools, speeds, feeds, etc., finishing process. 
As I am informed that these tires must have a much 
better, smoother finish bore than is usually to be found 
in the various shops, has anyone any experience in the 
use of the carbide tools for finishing and with what 
success. I have seen tires being finish bored at a 
speed of 180 ft. per min., l!45-in. feed, leaving a finish 
almost the equal of a ground finish and looking as though 
it had been ground. Perhaps others have had some 
experience along this line. Ordinary H.S. tools will 
not finish properly. Then, too, there is the metallic 
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spraying process coming along fast. What are the 
railroads doing with it (I do not mean in connection 
with tires) ? 

Information is also desired on the most approved 
method of determining the proper allowances for pres- 
sure fits of locomotive axles and crank pins in both 
steel and cast-iron wheel centers—not pressures, but 
differences in dimensions. Furthermore, should the 
allowance be the same if hole and axle are ground as 
when left with a smooth tool finish? 

SHOP SUPERINTENDENT. 


Buzzard— 
Or Dueck! 


To THE EDITOR: 


We recently had quite a discussion in regard to one 
of the Rail Oddities appearing on page 332 of the July 
Railway Mechanical Engineer showing Hobo, the pet 
buzzard, that will fly back to the station after riding 
freight trains out of town, the town being Lula, Ga. (I 
think this should be spelled Lulu). 

We decided on several things: First, it looks as if it 
is going to be Hobo’s last ride because the fireman forgot 
to swing the water crane back out of the way and Hobo 
appears to be just a dumb enough cluck not to see the 
crane. Consequently, his tail feathers are going to get 
an awful smack and, if poor Hobo isn’t killed in the 
shuffle, at least he is not going to fly for a while; that is, 
until he gets a new set of feathers. 

Second, we think the fireman sitting on top of the 
tank better duck before he comes to the next water 
crane, if it was left in a similar position by a preceding 
train. 

Third, we hope that no one in the Bureau of Safety 
will see the box car with the brake on the right side of 
the center line. 

Possibly someone should teach Poor Hobo how to 
duck. 

A RAILROAD READER. 


Clinton T. Andrews. 


Lehigh Valley locomotive No. 444 was probably the first 
one with a 4-6-2 wheel arrangement, afterwards called 
“Pacific’—Strong Duplex type designed by Geo. S. Strong 
and equipped with duplex corrugated firebox and vertical 
rotary valves—Built at Wilkes-Barre shop in 1886, A. 
Mitchell master mechanic—Weight of engine 137, 000 Ib., 
cylinders 20 in. by 24 in., drivers 62 in. 
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Gleanings from the Editors Mail 


The mails bring many interesting and per- 
tinent comments to the Editor's desk during 
the course of a month. Here are a few that 
have strayed in during recent weeks. 


Page Portable Boring Bar Salesman 


A lot of things are being done in the name of economy that 
are going to prove expensive before this thing is over. An 
increase in fuel consumption is not entirely due to increasing 
the speed of trains to the point where it is necessary for the 
engineman to work the engine so much harder to make the 
scheduled time. Many locomotives have worn piston bull rings, 
cylinders somewhat out of round, and worn valve bushings, which 
have a lot to do with the increase in fuel used. A remedy for 
this would be to have the salesman for portable boring bars 
get his improved boring machine before the proper authorities 
on the railroad. Most every road has a lot of old boring tools— 
nobody knows the age of them—and the work turned out is far 
from perfect; indeed, there is not much inducement to do a 
job when it is known in advance that the finished work will be 
of inferior quality. 


Cheap Tools Always Costly 


Cheap tools are always costly. Recently I saw a tap snap 
eff in a locomotive boiler shell while renewing studs. It was 
the old story: The foreman in making a lineup for the day 
figured it a three-hour job; it was turned into a job of six 
or seven hours and the incidental loss of time caused by the 
whole handling force having to be notified and subsequent 
changes made would have bought a dozen first-class taps. The 
"old man" says a good foreman would have foreseen this trou- 
ble and would have taken the necessary steps to avoid the delay. 
The foreman thinks, "Penny wise and pound foolish," but years 
of experience have given him the deep sagacity to say nothing, 
and there the matter rests. 


Rough Riding Locomotives and Springs 


We hear considerable comment from time to time about the 
hard riding qualities of different locomotives, particularly the 
heavier types that are being used on fast trains. Some men 
think it is due to the increase in speed alone, some think the 
track hardly as good as back in '28 and '29, and the average 
engineman thinks it is all due to the buffer between engine and 
tank being run too loose; the "stuck on tight driving box wedge" 
is also frequently mentioned. The thing that has me stopped is: 
Does the dog wag the tail, or does the tail wag the dog? 

The springs are primarily put on the locomotive to absorb 
road shocks, and I believe improved springs will bring about 
some good results. Would it not be good practice to have 
jacks of the high-speed type in every roundhouse, so that engines 
could be jacked-up quickly and all the springs sprayed with a 
penetrating oil while the leaves are not under load; the equalizer 
pins should also be well oiled at this time, since we know from 
observation that with the bearing pressures on some of the larger 
classes of power the pins will not take oil under load. With the 
work systematically handled by men with good tools, this could 
be carried out at time of monthly staybolt inspection. Of course, 
the size and shape of the springs may have considerable bearing 
on the riding qualities of a locomotive, and possibly, some well- 
informed spring maker can shed light on the following questions : 

Is a wide spring with few leaves more resilient than a narrow 
spring with a large number of leaves? 

How does a spring with a reverse camber compare with a 
spring of conventional shape? 
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Enginehouse Foreman Resembles **Andy Gump" 


Of course, the enginehouse foreman is supposed to be able to 
"hand it out" and "take it on the chin" in like manner, and 
regularly, too; but if I am seeing it as it really is, I believe 
the enginehouse foremen have taken it on the chin with such 
regularity that all of them are getting to the point where they 
resemble the cómic strip character, “Andy Gump.” 


Engine ‘‘Fights’’ Tank 


Frequently we hear the expression that an engine rides hard 
because the engine "fights" the tank. I’m wondering if this is 
all due to improperly designed buffers, or is the bucking brought 
about by improperly placed reverse lever, causing high com- 
pression in the cylinders and giving undesired motions at the 
rear end of the locomotive? Is this trouble confined to moun- 
tainous country alone, and is it also experienced on roads with 
more level track? 


Use A Little Grease 


My pet peeve is that buzzing that goes on right under the 
coach while the brakes are recharging, and it always comes to 
an end with a squeak and a groan of the brake lever dragging 
on the support. Somehow or other, my memory is so short I 
can never think to take along a grease bucket so as to be able 
to jump down at the third stop and grease this pesky outfit, 
and do everybody a good turn. "There's nothing new about it, 
and it has been going on for years—I’m sure of that. 


RAIL’ ODDITIES 


by MARINAC 


A: MR 


ONE -PASSENGER "TROL LEYS" ARE 
USED ON MOUNTAIN RAILWAY/wALES, ENGLAND 


Further information furnished by the editor upon request 
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With the 


Car Foremen and Inspectors 


Repairing Hose at Piteairn* 


HE overhauling of air-brake, signal and steam hose, 
as well as metallic connectors for steam heat, is an 
important part of the work of the Pitcairn air-brake 
shop. This shop takes care of the requirements for 
these parts for the Central Region, of the Pennsylvania 
and for the Altoona Works. Other shops performing 
similar work for other regions are those at Wilmington, 
Del., and Ft. Wayne, Ind. This article is divided into 
three sections dealing specifically with (a) air-brake 
hose; (b), steam-heat hose, and (c), metallic steam-heat 
connectors. 


Air-Brake Hose 


Air-brake hose is removed from service in the major- 
ity of instances for one or more of the following de- 
fects illustrated in Fig. 2: (1) holes in the outer cover 


* This is Part I of the fifth of a series of articles dealing with repair 
work at the P. К. К. Pitcairn air-brake reoair shop. The fourth article 
appeared in the June issue. Part II, covering work on steam heat hose 
and metallic connectors will appear in October. 


Container loaded with air-brake hose to be repaired 
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and torn or rotted fabric at the hole; (2) longitudinal 
cracks or spiral seams; (3) soft bends; (4) broken 
clamps; (5) defective nipples; (6) worn or distorted 
couplings; (7) hose which has burst in service. Hose 
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Fig. 1—Arrangement of benches and location of workmen 
in hose-repair section of Pitcairn shop 


which has been removed from cars or locomotives 
throughout the Central Region is shipped to Pitcairn 
and unloaded from cars into a rack type of container 
which, by means of gasoline lift trucks, is carried to the 
section of the shop in which the work is to be performed. 
The relation of this section to the rest of the shop is 
shown in the layout of the shop which appeared in the 
March issue of the Railway Mechanical Engineer, and 
an enlarged view of the hose dismantling and mounting 
section is shown in Fig. 1. The containers loaded with 
hose for repairs are taken to this section and spotted at 
location A (Fig. 1). The workman first makes a visual 
inspection of the hose and, if no serious defects are 
apparent, it is laid aside for test. If this visual inspec- 
tion does disclose defects, the hose is dismantled. In 
dismantling, the first operation is to remove the clamp 
bolts, which is accomplished on the cutting machine 
shown in Fig. 3. Тһе hose is placed in the machine 
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Fig. 2—Examples of defective air-brake hose—(1 and 2) Holes in outer cover and fabric at the hole torn or 
rotted; (3 and 4) longitudinal cracks; (5) an example of a soft bend 


is shown in Fig. 4. The nipple end of the hose while 
in a vertical position is pushed over a latch and pin in 
the machine, the latch dropping into place when the 
hose is allowed to fall to a horizontal position. In do- 
ing this the rubber hose drops into the holding jaws and 
the coupling is received in a steel block. The operator, 
by moving the control valve, causes a piston to move 


Fig. 3—Cutting machine used for removing hose 
clamp bolts 


in a vertical position with the bolt resting on the lower 
cutter edge. The back end of the upper edge is con- 
nected to a piston and rod which operates in a small 
cylinder and is controlled by a hand-operated straight- 
air brake valve. The hose coupling and nipple are then Fig. 4—A hose in the dismantling machine showing how 


removed from the tube on a dismantling machine which the fittings are pulled from the hose 
У Pulver $ЕРТЕМВЕВ ПУ 


Fig. 5—Machine in which damaged hose clamps are 
straightened 


and clamp the tube and the operating valve controlling 
other operating cylinders causes the pin and steel block 
to move in a direction away from the center, thereby 
removing the coupling and the nipple from the tube. 
Inasmuch as the bolts have previously been cut in 
two, the clamps are now pulled by hand from the rubber 
tube and, along with the coupling and the nipple, are 
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Fig. 6—A tool for cleaning gasket grooves in air-hose 
couplings 


Fig. 7—Machine used for placing the fittings in the hose 
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Fig. 8—Hose in the clamping machine with the clamp 
forced into a closed position ready for the bolt 


placed in bins located at B (Fig. 1). Here the 
clamps are re-formed in a machine which is shown in 
Fig. 5. This machine consists of a cylinder and a piston 
in a vertical position. The end of the piston rod is fitted 
with a flanger of such shape as to conform to the proper 
contour of the clamp. The clamp is placed in a die block 
and the flanger, which is controlled by air pressure, 
moves down into the clamp, restoring it to its original 
shape. 


How Nipples and Couplings are Repaired 


A workman at C (Fig. 1) makes repairs to nipples 
and couplings. The nipples are carefully inspected and, 
if badly rusted or otherwise unfit for service, are 
scrapped. If the sleeve end has any sharp or raised 
portions, they are properly dressed. The rethreading 
of nipples is accomplished by a threading arrangement 
consisting of an air motor mounted on a bench, the back 
portion of which is equipped with a holding receptacle 
in which the hose end of the nipple, as well as the hex- 
agonal portion, are inserted. As the nipple revolves 
with the receptacle, a removable die block operated by 
a hand lever is fed slowly over the threads of the nipple. 
The couplings are checked with two standard A.A.R. 
gages, the first of which is a minimum gage which should 
enter the coupling, and the second a maximum gage 
which must not enter the coupling. Should the first 
gage fail to enter the coupling, a wedge is used to in- 
crease the coupler dimension so that the gage will enter, 
and if the second gage, which ordinarily must not enter 
the coupling, is found to enter, the distance is decreased 
by a few hammer blows on the short arm of the coup- 
ling. Gasket grooves are cleaned out by the tool shown 
in Fig. 6. If the groove is worn or pitted, the coupling 
is scrapped. The guard arm pin is carefully inspected 
and, if it is found distorted to any extent due to rust 
it is removed. In every case it is properly secured in 
the coupling by two or three center punch marks placed 
in the coupling arm close to the end of the pin. The 
sleeve end of the coupling is dressed if any sharp or 
raised portions exist. 

The hose fittings, after being repaired, are placed in 
bins at location D (Fig. 1). Here, a mounting device, 
shown in Fig. 7, consisting of a Z-bar frame, a hand- 
operated clamp, two compressed air cylinders, and an 
operating valve is used to mount the hose. The hand 
clamp is designed to grip the rubber hose throughout the 


399 


greater portion of its length, or to hold it rigid while 
the fittings are being applied. The piston rods of the 
two air cylinders are equipped with special removable 
heads to which the nipple or coupling is attached while 
being mounted on the rubber hose. In the mounting 
operation a hose clamp is placed loosely over each end 
of the tube which is then placed in the lower half of 
the hand-operated clamp with the trade mark to the left 
of the center and directly on top. The hose clamp at 
the coupling end is placed with the opening on top and 
the one on the nipple end is placed with the opening 
in the clamp directly opposite. The coupling to be 
mounted is placed on the special head of the mounting 
machine, after rubber cement has been applied to the 
sleeve end as well as a small amount put into the end 
of the rubber hose. This cement not only serves as a 


Fig. 9—Soap-suds test of the mounted hose 


lubricant, but also aids in assuring an air-tight and 
rigid joint. The clamp lever on the machine is then 
drawn down by hand in order to hold the hose rigid 
and the air operating valves are opened to admit air to 
the cylinders successively. This causes the pistons to 
move toward the center, forcing the coupling and the 
nipple into the hose. The air pressure used on the 
cylinder is limited to 90 Ib. and only one fitting is ap- 
plied at a time. This precaution is taken to avoid injur- 
ing the vulcanized surface of the rubber-hose ends which 
would be likely to result if the fittings were forced into 
the hose too violently, or if both the coupling and the 
nipple were jammed into the hose simultaneously. 


Placing Fittings and Testing Hose 


After the hose are mounted they are passed over to 
location E (Fig. 1) where the hose-clamping device is 
located. This device is shown in Fig. 8. The hose is 
laid on the support with the hose clamp between the 
jaws of the device. Particular care is taken to see that 
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the clamp is placed midway between the raised portion 
of the fitting and the hose end and not directly on the 
raised portion. With the clamp so placed as to have the 
lugs resting on the jaws the feed operating valve i: 
moved to the application position and the piston rod 
moves out, causing the jaws to close on the clamp 
just as this is done a light hammer blow is delivered 
on top of the clamp tongue, causing it to turn under 
the opposite end of the clamp. Clamp bolts are applied 
while the clamp is being held in this position and the 
nuts are run on with a small brace wrench. The com- 
pleted hose is then passed over to the test bench at F 
(Fig. 1). In order to insure that no restriction exists 
in the mounted hose, a small steel ball is passed through 
the hose and its fittings. The coupling on the hose is 
then connected to a similar coupling attached to an air 
line carrying 140 lb. pressure and a pipe cap is screwed 
onto the nipple end. With the pressure applied a soap- 
suds test is made as shown in Fig. 9 and, following the 
test, hose which has passed inspection is placed in a 
rack or container for delivery to the stores department. 
'The Pitcairn shop repairs an average of approximately 
4,000 air-brake hose and 500 signal hose per month. The 
practice in connection with the repair of signal hose is 
identical with that described for air-brake hose, except 
that the various devices used in connection with signal- 
hose repair, while somewhat smaller, are practically oí 
the same design. For this reason no detailed description 
is given in this article of signal-hose repair. 
(To be concluded in the October issue) 


Storage Rack for 
Freight-Car Triple Valves 


HE rack shown in the illustration was devised by 

one car foreman and has a capacity for racking 200 
triple valves. Three sheets of Z4-in. boiler plate are 
flanged on all four sides as shown. The dimensions after 
flanging are 36 in. at the base, 12 in. at the top, and 6 it. 
in height. Five strips of strap iron, 16 in. by 174 in. 
are used on each side to secure the three uprights to- 
gether. These straps are spaced 15 in. apart and are 
riveted to the upright. They also act as supports for 
the triple valves which are hung on the straps by the 
check-valve case. There is absolutely no danger of a 
valve falling for the reason that the check-valve cas 
must be lifted clear in order to remove it from the rack. 


This rack holds 200 triple valves in a safe position 
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Further information furnished by the editor upon request 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechanical 
Division is called upon to render decisions on a large 
number of questions and controversies which are sub- 
milled from time to lime. As these matters are of 
interest not {only to railroad officers but also to car 
inspectorsgand others, the Railway Mechanical Engi- 
neer will, print abstracts of decisions as rendered.) 


Repair Bills on'Authority of Defect Cards By 
Other Than Owner—Paint Damaged by Fire 


Defect cards were issued under the rules of the Chi- 
cago Car Interchange Bureau against the Chicago & 
Illinois Western for paint damaged by fire on sides, 
ends and sills of 38 L. & N. and 3 S. L.-S. F. hopper 
cars. The Chicago, Indianapolis & Louisville, in whose 
possession the cars were when defect cards were issued, 
painted the burned parts and rendered bills, amounts 
$4.50 and $130.43, against the C. & I. W. to cover. The 
C.&I.W. contended that painting was not necessary 
for safety of trainmen or lading and as the С.І. & L. 
was not the owner, they were not authorized by any 
interchange rules to make repairs and render bills. 
The C.I.& L. contended that regardless of the fact 
that repairs were not necessary for safety, they were 
responsible for condition of all cars on their line and 
accordingly were justified in billing for the work per- 
tormed. я 

The С. & I. W. in joining іп an appeal expressed the 
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opinion that the C. I. & L. were not authorized by the 
rules as based on paragraph A and footnote thereto 
of Rule 1, the last sentence of paragraph B of this rule 
and on Rule 16. Paragraph A requires that each road 
give all cars on its line equal care as to inspection, oiling, 
packing and running repairs. The footnote defines run- 
ning repairs, which are the only repairs permissible 
under this paragraph, as those ordinarily required to 
trucks, brakes, draft members, couplers, draft gears, 
and safety appliances. The last sentence of paragraph B, 
Rule 1 and Rule 16, limit repairs which carriers may 
make to foreign cars to the minimum necessary for safety 
of lading and trainmen. It is the opinion of the C. & I. W. 
that these rules clearly indicate the intent that carriers 
may repair only such defects as constitute a safety 
hazard and while they refer to owners' defects, the 
intent should be the same where defects are delivering 
line responsibility. The defects on the cars referred 
to consisted of paint burned from certain metal parts. 
This damage would not prevent the safe operation of 
the cars and there was no practical reason why repairs 
could not have been deferred until the cars reached 
home line. They, therefore, considered that the C. I. & L. 
exceeded their rights in repairing the cars and that 
charges should be cancelled. 

The Chicago, Indianapolis & Louisville stated that 
when repairs were made the cars were on their line 
transporting coal from mines to Chicago. Аз long as 
cars were in service on their line, they considered it 
their duty to give such cars equal care as to inspection, 
oiling, packing and running repairs. These cars, when 
being unloaded by industries in Chicago on the C. & 
I. W., were damaged by fire to an extent that it was 
deemed necessary to paint them to preserve the metal 
parts damaged from further deterioration. Chicago Car 
Interchange Bureau defect cards were issued against the 
C. & I. W. and the C. I. & L. elected to make the neces- 
sary repairs rather than order cars home and have them 
removed from revenue service. Rule 16, mentioned by 
C. & I. W. as limiting repairs which carriers may make 
to foreign cars, applies only to owner's defects. This 
rule does not permit repudiation of defects when repairs 
are made by other than owners. In fact, the Arbitra- 
tion Committee has already placed itself on record that 
defect cards once issued cannot be repudiated. As far 
as delivering road is concerned, it does not matter who 
makes repairs on authority of their defect cards—the 
owner of the cars or some other carrier. A letter from 
the owner, the L. & N., stated: “If the repairs made by 
you on authority of defect card conforms to the original 
construction of the cars (two coats of paint), I do not 
see where we have any right, under the interchange rules, 
to object to your making the repairs." In view of the 
fact that defect cards were issued for delivering line 
defects the repairs were made to conform to original 
construction of the cars and the L. & N. permitted the 
C.I.&L. to make repairs, the C. I. &L. were pleased 
to join the C. & I.W. in presenting the case for con- 
sideration. 

In a decision rendered November 8, 1934, the Arbi- 
tration Committee said: "Instead of making repairs, the 
C. & I. W. delegated the work through the issuance of 
its defect cards. While Rules 1 and 16 do not authorize 
repainting of foreign cars simply for the purpose of 
preventing deterioration, the repairing line evidently 
felt that it was serving the best interests of the car 
owner and, as no evidence is presented to indicate car 
owner's objection to action of repairing line, bills as 
rendered on authority of the defect cards should be 
honored."—Case No. 1739, Rules 1 and 16, Chicago & 
Illinois Western vs. Chicago, Indianapolis & Louisville. 
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In the 


Back Shop and Enginehouse 


Two Convenient 
Enginehouse Devices 


WO devices which give good service at engine- 

houses and also at back shops, but which are per- 

haps most helpful in the former, due to more frequent 
use, are shown in the illustrations. 

The first consists of a swinging gage, installed in a 


Swinging gage for checking locomotive rail clearance 


track pit and provided with a counterweight which ex- 
tends down into the pit. This gage is designed to show 
that any locomotive passing over it without contacting 


the gage meets the I. C. C. rail clearance limit require- 
ments. The gage is made of a piece of sheet metal 
hinged at each end and set with its upper edge 2% in. 
above the rail level. A short arm and counterweight are 
bolted to the gage, as shown, to keep it in the upright 
position normally, but provide a yielding resistance 
should any obstacle strike it. By watching the gage 
while a locomotive passes over it, any swinging of the 
gage and counterweight would indicate insufficient 
clearance of some locomotive part which must be cor- 
rected. The gage can be installed in any pit in the 
enginehouse or in the outside inspection pit, if pre- 
ferred. 

The other device, illustrated, consists of two small 
steel bars, each of which is provided with a drilled lug 
on one end to engage a back valve-chamber-head stud 
and made long enough to rest on, and extend out over, 
the bumper beam or uncoupling lever rod. Two small 
chains lim‘t the spread of these steel bars to a maximum 
of about 10 in. when supporting a locomotive main valve, 
as shown in the illustration. This device is valuable 
because it facilitates removing and re-applying the rela- 
tively heavy main piston valves, which must be done 
with considerable frequency in enginehouse work. 


Lagging 
Applieation 


T method of applying J.M. asbestos lagging to a 
locomotive boiler at the shops of a large midwest- 
ern carrier is shown in the illustration. When a loco- 
motive is received at the shop and requires a class of re- 
pairs which necessitates lagging removal, the old lagging 


Double-bar device which greatly facilitates removing and 
reapplying main valves 
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J. M. asbestos lagging applied to the barrel of a 
locomotive shopped for heavy boiler repairs 
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is stripped off, soaked and about 60 per cent prepared 
for reuse on the locomotive, the other 40 per cent being 
new lagging. 

In application, the first operation is to apply a thin 
coat of new lagging, in a plastic condition, approximately 
L4 in. thick to the boiler. This is done after the boiler 
has been thoroughly heated by being filled with hot water 
and steam for the boiler test, the heat having the effect 
of rapidly drying the lagging and helping to hold it in 
place. The first coat is usually applied from the bottom 
up in order that boiler makers may have as long as pos- 
sible to inspect for leaks along the top of the boiler. How- 
ever, the application may be from the top down, in case 
the boiler has already been tested and found O. K. 

The second coat of lagging, applied to the barrel of 
the boiler, consists of a filler coat of old or mixed old and 
new lagging at least an inch thick. This coat is usually 
applied from the top down and on being dried is rein- 
forced or held in position with circumferential wires 
spaced about 1 in. apart along the barrel of the boiler. 
A final coat of lagging, which is new lagging mixed with 
about 25 per cent of sawdust and shavings, is then ap- 
plied to the barrel of the boiler, bringing the lagging 
thickness up to from 134 in. to 2 in. 

Molded asbestos is used on top of the boiler and be- 
tween the staybolt caps, being covered with a light coat 
of plastic asbestos, applied by hand to fill the cracks. It 
takes about three days for two men and a helper to ap- 
ply the lagging to a locomotive boiler of the size indi- 
cated in the illustration. 


Wheel-Center 
Repair Job 


HEN one or more of the short spokes between 
the hub and the counterweight of a locomotive 
main driving wheel becomes cracked in service, consid- 
erable difficulty is frequently experienced in making sat- 


Wheel center with welded plates replacing cracked 
short spokes 


isfactory repairs by welding, owing to the difficulty in 
taking care of expansion. The repair method, shown in 
the illustration, has been used successfully at the West 
Burlington (Iowa) shops of the Chicago, Burlington & 
Quincy. It consists essentially of burning off the three 
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short spokes flush with the wheel hub and the counter- 
weight and substituting for them two 134-in. thick steel 
plates, cut to shape and welded in place, one on the in- 
side face and one on the outside face of the wheel center. 
This gives, in effect, a box construction which is much 
more reliable and far stronger than the original spoke 
design. 

The general method of procedure in making this kind 
of a wheel-center repair job is as follows: After the 
short spokes have been cut off with the oxy-acetylene 
cutting torch, two 134-in. steel plates are cut out with 
the torch to fit the spaces between the wheel hub and 
the counterweight. These plates are of the same general 
shape, but not identical in size, since they must conform 
to the slightly varying section of the wheel hub. Both 
edges of the plates to be welded are chamfered to an 
angle of approximately 40 deg. to make room for proper 
manipulation of the welding torch and to give an ade- 
quate volume of deposit metal. Sure Weld No. 155 
coated welding rod is used. 

To support each filler plate flush with the upper sur- 
face of the wheel center, during the welding operation, 
two 16-іп. steel rods are first welded, one to the wheel 
hub and one to the counterweight, 134 in. down from the 
top surface. Preliminary to the actual welding, the wheel 
spokes and rim are heated at points XXXX and RR 
(one R not shown in this illustration) by a charcoal fire 
and kept hot during the welding operation so as to make 
necessary provision for contraction when the welds cool. 
The wheel center is subsequently normalized to relieve 
all lingering internal stresses. If necessary, the wheel 
center is turned to make sure that the rim is accurately 
round, true and concentric with the axle bore. 


Chucking Jig for Turning 
Duplex Packing Rings 


SPECIAL chucking jig, used at the Chicago shops 

of the Chicago & North Western for turning the 

outer diameters of Hunt-Spiller Duplex sectional valve 

packing rings, is shown in the two illustrations. These 

packing rings, consisting of eight rings per valve cham- 

ber, four sections each, are purchased И -іп. oversize 

and when applied are turned to a true circle on the outer 
diameter to fit the valve chamber bushing accurately. 

This chucking jig consists of a main arbor, a spacing 


Parts of the Duplex packing ring jig used in machining 
Duplex valve packing rings to the correct bushing size 
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ring and a circular cover plate, which is held in place 
when the jig is assembled by means of four studs and 
nuts. The packing rings are accurately positioned by 
means of undercut grooves in the arbor and the cover 
plate. The spacer rings assure holding the ring seg- 


ments parallel when assembled in the chuck. When the 
cover plate is applied and the bolts tightened, the ehuck 
is ready for mounting on the lathe spindle, after which 


Milling 
Locomotive Frames 


NE of the most important jobs in connection with 
the application of Timken roller bearings to six 
locomotives at the West Burlington (Iowa) shops of 
the Chicago, Burlington & Quincy is the attachment of 


The Duplex packing ring jig assembled in lathe ready for 
finishing cut on the ring diameter 


a light turning operation or cut is made to reduce the 
exterior diameter to the proper size. 

Duplex valve packing rings finished by this means are 
an accurate fit in the valve chamber bushings, an im- 
portant factor in fuel economy. The use of the chuck 
illustrated also saves considerable setup time over most 
of the methods commonly used and assures an unusu- 
ally accurate job. 


Close-up view of frame-jaw milling operation 


steel wedges permanently to the wedge sides of the main 
frame jaws by welding, and milling enough stock from 
the straight jaw sides to provide the necessary pedestal 
jaw width for the larger roller-bearing driving boxes. 
The work is done at West Burlington on a Lucas 
boring mill, two frames—each 7 in. thick—being bolted 
together and machined at one time, as shown in the 
illustrations. In spite of the heavy sections provided 


Machining locomotive frame jaws on a Lucas boring mill at West Burlington shops 
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in these frames, their great weight will cause a certain 
amount of spring and consequent variation in jaw width 
unless the frames are supported at more than one point 
outside the boring mill To prevent this spring and 
assure the desired accuracy of not less than .015 in., 
two substantial outboard bearings are provided, as illus- 
trated. Suitable rollers permit necessary frame move- 
ment in a horizontal direction under the action of the 
milling machine feed. 

The type of solid spiral milling cutter used is indi- 
cated in the close-up view, which shows the operation 
of milling a total jaw width of 14 in. Cutting feeds and 
speeds are adjusted to remove the maximum amount of 
metal practicable within the capacity of the machine and 
assure the desired accuracy and smoothness on finish 
cuts. One-half inch of metal is removed from the shoe 
side of main jaws and 1⁄4 in. from the shoe side of all 
other jaws. The wedge sides are simply cleaned up. A 
fly-tool is used for enlarging the corner fillets. 

The tank and hose connection for supplying cooling 
compound during the milling operations is illustrated. 
It is necessary to machine the frame jaws in this job to 
unusually close tolerances, as mentioned, to assure an 
accurate fit with the roller-bearing journal boxes. To 
provide sufficient depth for these boxes, it is also neces- 


sary to mill Z4 in. off the upper surfaces of the pedestal 
binders. 


Lubrieator 
Testing Device 


HE importance of making sure that mechanical 
lubricators on modern high-speed locomotives are 
functioning properly can hardly be overestimated. The 
best, and in fact about the only practicable, means of 
determining exactly what a lubricator is doing is to 
make a shop test on a lubricator-testing machine. Such 
a device, used at the Silvis (Ill.) shops of the Chicago, 
Rock Island & Pacific, is shown in the illustration. It 
consists of a suitable bracket for mounting the lubrica- 
tor at a convenient height above the work bench, the 
lubricator feeds being connected to terminal checks which 
are set at 300 lb., individual gages being arranged to 
show the exact working pressures. 
Mechanical drive is provided by means of a V-belt 


Equipment used in testing 


mechanical lubricators at 
the Silvis shops of the 
С. Е.І. & P. 
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drive from a small electric motor (not shown) to a large 
pulley equipped with crank arm and adjustable rod con- 
nection to the lubricator drive shaft. The motor speed 
and pulley diameters are adjusted to give the equivalent 
of 40 m.p.h. locomotive speed. The throw of the crank 
arm is 7% in. A stroke counter is provided, suitably 
connected to the crank arm, as illustrated. The number 
of revolutions of the lubricator cam shaft is shown by 
a revolution counter installed on top of the lubricator. 
An alcohol lamp heater, located at the rear of the test 
rack under the lubricator, is adjusted to maintain the oil 
at a temperature of 130 deg. F. 

In the left foreground are the measuring glasses 
which were formerly used to collect the oil from the 
individual feeds and give a check on the oil delivered 
from each feed per minute. This method was found to 
be less convenient and accurate, however, than to weigh 
the oil, which is now done by means of balanced copper 
cans shown. These are used to catch the oil which is 
then weighed quickly and to within an accuracy of .1 
gram on the balance scale, shown in the sheet-metal box 
at the right in the illustration. 

By using this test machine, it is possible to determine 
definitely whether or not each feed of the lubricator is 
delivering oil within the maximum and minimum limits 
specified for that particular type of lubricator. The 
lubricators are tested after being thoroughly overhauled 
and reconditioned and any found deficient in perform- 
ance are returned to the lubricator department for the 
repair and replacement of defective parts. 

After lubricators are finished and tested they are 
shipped in a special packing box which properly protects 
the lubricator from damage any way while enroute. Each 
box is so arranged as to take any one of three types of 
lubricators. Maintenance costs are considerably reduced 
due to the fact that expert labor and centralized material 
is naturally brought about. Loss of usable parts is mini- 
mized due to the fact that all lubricators are shipped 
intact and all parts are carefully checked and in many 
instances reclaimed, so that there is no waste from the 
scrapping of still serviceable parts. 


Озь Locomotive Honorep.—The apartment building in Chicago, known 
as 999 Lake Shore drive, is not, as might be supposed, situated at 999 
Lake Shore drive. Its correct number is 239, but it was named 999 in 
honor of the New York Central locomotive 999 which made a famous 


high-speed run years ago. 


New 


Shop Tools and Equipment 


Cushioned Drive 
Forging Machine 


The Acme Machinery Company, Cleve- 
land, Ohio, has recently developed an all- 
steel forging machine which features a 
friction cushioned drive. With this type 
of drive, a slight pressure on the foot- 
treadle starts the machine instantaneously 
and smoothly; no time is lost waiting for 
a partial revolution of the driving gear. 
This clutch arrangement also cushions the 
starting and stopping action, eliminating 


erated by the friction surfaces, resulting 
in low clutch temperature during opera- 
tion. The clutch and brake on the smaller 
machines (2 in. and under) are mechan- 
ically operated by means of a single cam. 
On the larger machines (215 in. and up) 
clutch and brake are air-controlled through 
a single piston. This construction elimi- 
nates the necessity for an extra hand brake. 
The air-controlled clutch facilitates die 
setting, since it permits moving the ma- 
chine slowly through an entire cycle. 

The bed is a steel casting, of one-piece 
box type construction, additionally strength- 


Acme cushioned-drive forging machine 


shock to the machine and motor. In case 
of an overload, the clutch cushions the 
shock on the flywheel as it stops and re- 
lieves the strain on the crankshaft and 
other parts. The clutch is of simple de- 
sign, the flywheel being the only rotating 
member when the machine idles. The in- 
stantaneous starting results in a reduction 
to a minimum of the heat loss in the metal 
being worked. The absence of back lash 
due to the positive movement of the head- 
ing tool to and from work permits the 
metal to flow uniformly and eliminates the 
tendency for the crank, after passing the 
center, to recede ahead of the driving 
member. 

The clutch discs are made of high-grade 
aluminum alloy because of its high con- 
ductivity of heat. These discs are cored 
to permit a constant flow of air through 
the center, which dissipates the heat gen- 
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Meakin. . 


ened by heavy longitudinal and transverse 
ribs. The bed carries three large main 
crankshaft bearings so constructed that 
when the caps are bolted in place it forms 
a straight-line bed. The operating side of 
the bed is so designed that the operator 
can work close to it. 

The main shaft is an alloy steel forging, 
heat treated. The shaft, being an eccen- 
tric type, permits a large bearing area in 
the sliding head which results in low bear- 
ing pressures. This construction, together 
with the solid eccentric, eliminates crank 
shaft deflection under heavy stresses, also 
the tendency to ultimate fatigue and fail- 
ure. 

Acme forging machines are double back 
geared with outboard bearings for most 
of the trunnion shafts. This double back 
gearing gives a much greater gear ratio 
between the crank and flywheel with its 


The crank and header slide 
arrangement 


resultant power increase. The gears are 
steel castings and the pinions steel forg- 
ings, both having accurately cut teeth 
The driving flywheel idles on anti-friction 
bearings on the driving pinion shaft. The 
steel header slide is of the full suspended 
type, with the horizontal surfaces in 2 
single plane suspended both sides of the 
shaft. This construction contributes to the 
maintenance of accurate header tool aline- 
ment. The long, wide, horizontal sup 
porting surfaces are lined with bronze ani 
slide on hardened and ground steel liner: 
accurately fitted to the bed. Hardened and 
ground inserts are provided as bearings 
for the large bronze íaces of the sliding 
box. А long adjustable taper gib takes 
up any wear both on the vertical flat slid- 
ing head suríaces and in the large eccen- 
tric bushing. This design affords easy and 


quick adjustment between shaft and 
header slide. 
Several advantages claimed for the 


Acme patented sliding head movement for 
operating the header slide are increased 
power; the elimination of the Pitman 
movement and the substitution of the 
large-area sliding head with its resultant 
lower bearing pressures; the absence of a 
tendency, when heading tools are placed 
above the center line of the shaft, for the 
front end of the header slide to lift up 


Rear of Acme machine showing 
clutch and drive 
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and any tendency for the rear end to raise 
when the tools are located below the cen- 
ter line of the shaft (this assures accurate 
alinement of heading tools through the 
complete cycle of stroke), and the use of 
an adjustable taper gib which permits tak- 
ing up play on the large flat sliding head 
surfaces and wear in the larger circular 
eccentric bearing. With the same power 
input at the center of the shaft, the Acme 
sliding head movement is said to deliver 
from 15 per cent to 20 per cent more 
power to the header slide. 

The movable die slide is of steel and 
has the same suspended type slide features 
as the header slide. It has long, wide 
bearing suríaces faced with bronze wear- 
ing strips. The side wearing plates are ac- 
curately ground and fitted. The movable 
die is cradled in a hardened and ground 
plate attached to the movable die slide and 
operates against a breast plate. This per- 
mits adjustment of movable die, longitudi- 
nally, when necessary, to match the posi- 
tion of stationary die and eliminates wear 
between the movable die and the breast 
plate. 

The toggle slide, toggles and automatic 
relief units are practically of the same 
design and construction as employed in 
models recently manufactured by this 
company. 

This company will be an exhibitor at the 
Machine Tool Show. 


Saddle Type 
Turret Lathes 


The Jones & Lamson Machine Com- 
pany, Springfield, Vt, has announced a 
new line of saddle type turret lathes. They 
are built in a 2% in. bar capacity and are 
fitted with 12 in. chucks when they are 
used for chuck work. 

The machines are equipped with the fol- 
lowing features: Single lever speed and 
feed selectors with direct reading dials. 
Twelve spindle speeds forward and re- 
verse. All variable speeds are obtained 
through sliding gears mounted on multiple 
splined shafts. All gears and shafts in the 
headstock are hardened, and all shafts are 
mounted on anti-friction bearings. The 
main spindle is the flanged type with a 
taper pilot and is mounted on anti-friction 
bearings set up under a pre-determined 
load. All wiring for the machines is built 
into the headstock, with the control panel 
located near the operating position. 

The bed is a double box ribbed construc- 
tion and is equipped with hardened ways. 
The ways are continuous hardened pieces 
Tunning the full length of the bed and 
bolted into position against alining shoul- 
ders with vertical and angular bolts spaced 
4 in. apart. These ways are so designed 
as to provide the bearing for the saddle 
and carriage on the top of the ways and 
the alinement against the vertical side of 
the front way. All hold-down gibs are 
clamped against hardened surfaces. 

The universal carriage is equipped with 
a heavy duty slide for mounting of tools 
on the front and back. It has a spool stop 
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for all longitudinal movements and a spool 
stop for the cross feed, which will disen- 
gage the feed in either direction. АП 
feeds are disengaged against positive stops. 
The apron is equipped with a sliding gear 
transmission of nine variable feeds. A 
thread chasing attachment can be installed 
on this unit, as well as a taper turning at- 
tachment. 

The saddle is fitted with wide, long bear- 
ing surfaces on the ways and a large di- 
ameter bearing for the turret. It is 
equipped with a six-station hollow hexagon 
turret which is located with a large taper 
locking pin and held in position with an 
automatic clamp ring. The saddle has an 
apron and a sliding gear transmission of 
nine variable feeds and is equipped with a 
power traverse which is arranged to pro- 
vide for two speeds in both directions. 


heavier table slide and by the addition of 
duplicate operating controls on the left side 
of the machine when facing the machine 
from the rear. 

In the grinding of large rotary cutters, 
the solid and heavier table slide reduces 
vibration to a minimum, resulting in a 
truer and more even cutting edge. The 
solid table also permits heavy loading 
when the table is displaced angularly, as 
in the grinding of dovetail milling cutters. 

The addition of left-hand operating con- 
trols increases the adaptability and univer- 
sality of the machine. Regardless of the 
type of work, this machine affords a nor- 
mal operating position. It retains such 


features as correct location of the work 
and tooth rest with respect to the right 
approach to the grinding wheel; unlimited 
visibility of the work and grinding wheel; 


J. & L. saddle-type turret lathe built for heavy duty work 


The higher speed is used for the longer 
travels, such as to and from the work, and 
the low speed is used for short approach 
to the work and power indexing the turret. 
The speed is automatically reduced on the 
return stroke when it reaches the index- 
ing position. All movements of the power 
traverse are controlled with a lever located 
in the center of the star wheel and when 
the power traverse is engaged the star 
wheel is automatically disengaged. Six 
automatic stops are arranged, one for each 
position of the turret, and three additional 
manually operated auxiliary stops can be 
selected for any one position of the turret. 
All feeds are disengaged against positive 
stops. Three types of driving units can 
be supplied—flanged type motor, motor in 
cabinet leg with V-belt, or a countershaft 
drive. 

This company will exhibit at the Cleve- 
land show. 


Cutter and Tool 
Sharpening Machine 


The Cincinnati No. 2 plain and univer- 
sal cutter and tool sharpening machine, 
built by The Cincinnati Milling Machine 
Company, Cincinnati, Ohio, has been im- 
proved by the adoption of a solid and 


accessibility to make changes in the setup 
and to true the grinding wheel without 
leaving the operating position and, lastly, 
safety of operation. No control causes 
the operator's hands to be placed in dan- 
gerous proximity to the grinding wheel. 
The grinding of left-hand milling cutters 
and spiral reamers is best handled from 
the left side of machine when facing the 
machine from the rear. 

This company will be an exhibitor at 
the Cleveland show. 


Cincinnati No. 2 cutter and tool 
sharpening machine 
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High-Speed 
Radial Drill 


The Cincinnati Bickford Tool Company, 
Oakley, Cincinnati, Ohio, has just an- 
nounced the development of the new high 
speed all-geared radial which is built with 
either a 3 ft. or 4 ft. arm and a 9 in. 
diameter column. 

Spindle speeds are provided which may 
be as high as 3500 r.p.m. without the use 
of belts, all speed changes being made at 
the head through heat treated alloy steel 
sliding gears. All nine of the spindle 
speeds are controlled by a single conven- 
ient lever. Feed changes are also made 
through sliding gears in the head, con- 
trolled by a single convenient lever. This 
machine is equipped throughout with anti- 


Cincinnati Bickford radial drill 
equipped throughout with anti-friction 
bearings 


friction bearings. All shafts are of the 
multiple integral key type. Lubrication is 
automatic. The head is fully enclosed, and 
the arm has a solid rear wall and com- 
pletely encloses the arm shaft. The arm 
may be provided with power elevation con- 
veniently controlled by a single fool-proof 
lever, which is also used to clamp and un- 
clamp the arm to the column. There are 
automatic safety stops at the top and bot- 
tom limits of arm travel. 

Easy, rapid handling is obtained by the 
balanced arm and head. The head is 
mounted on anti-friction bearings, rolling 
on a hardened steel arm-way, and is moved 
at the rate of 3 in. per turn of the hand- 
wheel. The feed engagement clutch is of 
the positive type which will not slip or 
wear, but which engages at any position 
with only a fraction of the effort required 
for friction type clutches. Automatic dis- 
engagement of the power feed is governed 
by setting the graduated dial depth gage. 
Power feed is automatically disengaged at 
the top and bottom limits of the spindle 
travel. 

The spindle is of chrome nickel steel 
and is mounted on precision anti-friction 
bearings. For accuracy and rigidity the 
spindle sleeve bearing at the bottom of the 
head is exceptionally long. The feed rack 
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is an integral part of the spindle sleeve. 
The spindle and sleeve are counterweighted 
for fast easy operation. 

A distinctive feature of this machine is 
the fact that no forward or reverse spin- 
dle driving clutches are required. This is 
eliminated by the use of a reversing mo- 
tor. The lever at the lower left of the 
head operates built-in push buttons, and 
thus controls the forward and reverse ro- 
tation and stopping of the spindle. The 
spindle reverse through a reversing motor 
is extremely fast for tapping. All wiring 
and electrical equipment is furnished by 
the manufacturer. 

This company will be an exhibitor at the 
Cleveland show. 


Air Clutch 
Forging Machine 


The Ajax Manufacturing Company, 
Cleveland, Ohio, will have on exhibition 
at the Machine Tool Show an air-clutch 
forging machine, one of a line consisting 
of seven standard sizes rated from 2 in. 
to 7 in. inclusive. 

The objective has been a rapid operating 
machine of greater rigidity and improved 
alinement, which will both increase outputs 
and better the quality and uniformity of 


The 


independent motor drive and 
clutch mechanism of the Ajax forging 
machine 


the forgings produced. Machines of this 
air clutch type on actual production are 
said to have given outputs on the same 
forging as great as 25 per cent above those 
of earlier models. 

Increased productive capacity is due to 
the improved operating convenience of the 
machines generally, and principally to the 
employment of an air clutch as standard 
equipment on all sizes. This clutch, a 
development of The Ajax Manufacturing 
Company, is housed entirely within the 


machine flywheel, and consists of a series 
of large discs, alternately alloy cast iroa 
and friction-material-faced steel, which are 
forced into contact by the direct action of 
a piston behind which compressed air :: 
introduced. The pick-up, although instan- 
taneous, is without shock or impact. 

Engagement of the clutch is made with- 
out fatigue to the operator, calling simply 
for the opening of an air valve from : 
conveniently located foot pedal. At а pre- 
determined point in the operating cycle the 
air is exhausted, releasing the clutch, and 
an air-released, spring-set brake stops the 
machine on open stroke. It also serves as 
an effective, easily and accurately adjust 
able over-load saíety through control oí 
torque capacity by adjusting the air pres- 
sure. 

The frames of these machines аге oí 
steel casting. All sizes have heavy sub- 
floor reinforcement and a large diameter 
tie rod extending lengthwise and spanning 
the die slide way. It has been found pos- 
sible to incorporate in these machines with 
three main crankshaít bearings the con- 
tinuous housings and solid sleeve bearing: 


A top view of one of the Ajax air 
clutch models 


used in the earlier Ajax machines. The 
pinion shaft is carried in capped bearings 
to the rear of the crankshaft, where clutch 
and brake are accessible and disassembly 
is convenient for shipment or overhauling. 

On the 6 in. and larger sizes two-stage 
gearing is used which permits employment 
of a main gear and flywheel of moderate 
size, economizing floor space, and at the 
same time, due to the higher flywheel 
speeds, supplying an abundance of energy. 
The high-speed stage gearing is of the 
continuous herringbone type running in ar 
oil bath. 

The outboard guide of the die slide is 
located beneath and to the right of the 
stationary die seat, avoiding a goose-neck 
effect with its attendant flexibility, and is 
kept free from water and scale accumula- 
tion through the use of protecting shrouds. 
A take-up is provided on the guide bear- 
ings of both slides to offset the wear 
caused by the highly abrasive steel scale 
ever present in the atmosphere under oper- 
ating conditions. 

Actuation of the die slide is from com- 
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plementary cams on the crankshaft, as em- 
ployed by this company on its models a 
number of years ago, prior to the period 
in which drop lock machines were built. 
The cam slide bridges the crankshaft and 
cams and houses the return roller support 
spring and entire die slide safety mecha- 
nism. This safety is of the by-pass tog- 
gle type, fully automatic and adjustable. 
The springs are mounted so as to obviate 
danger from broken spring rods or stripped 
spring adjusting nuts, and adjustment of 
the main safety spring is definitely lim- 
ited so that it cannot be set beyond a safe 
overload. 

The main toggle pins which operate the 
die slide are of increased diameter and of 
the middle-supported type. This prevents 
bending and places them in quadruple 
shear, at the same time affording full sur- 
face area on the pressure bearing side. 

Substantial steel shields completely cover 
both the cam slide and the crankshaft as- 
sembly, not solely for the sake of safety, 
but to prevent scale and foreign matter 
from accumulating in these parts. An au- 
tomatic lubricating system, operating from 
the crankshaft, is built into the machine 
as standard equipment to provide lubrica- 
tion to all except minor points and the 
anti-friction clutch bearings, which are 
grease lubricated through Alemite fittings. 

Individual motor drive is also provided 
as standard equipment, the motor being lo- 
cated on a bracket above the left hand 
crankshaft bearing. Drive to the flywheel 
is through multiple V-belts. 


Improved Cutting 
Tool Bits 


Among the new products of the O. K. 
Tool Co., Shelton, Conn., are improved 
lathe, planer and shaper tools. As in 
previous tools of this type, the bit is sepa- 
rate and adjustable, but the adjustment is 


? 36.3 r€ x^ 
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O. K. adjustable tool with separate 
bits 


now accomplished by a system of mating 
serrations—the same principle employed in 
their milling cutters. 

By means of the locking clamp, the tool 
bit is locked rearwardly against a slant- 
ing shoulder, or angular mating surface. 
This design is said to eliminate sidewise 


Railway Mechanical: Engineer 
SEPTEMBER, 1935 


or lengthwise tipping of the tool bit and 
does not throw the strain onto the locking 
clamp. By loosening the clamp, the bit 
may be adjusted laterally to compensate 
for grinds taken off, or to conform it to 
the requirements of the work. All O. K. 
tool bits are so formed, however, that it is 
seldom necessary to grind more than the 
top surface. These bits, we are informed, 
are made of the best high speed steel, 
drop forged, and carefully heat treated. 
The holders are made of chrome nickel 
alloy, drop forged, and specially heat 
treated for toughness. 

This company will exhibit at the Ma- 
chine Tool Show. 


Holding and Center- 
ing Attachment 


The Landis Machine Company, Waynes- 
boro, Pa., has recently developed a work 
holding attachment for use on the Land- 
maco threading machines. The illustration 
shows a typical example of the work for 
which the attachment is adapted—in this 
case, an automobile clutch gear. 

On this particular job it was necessary 


Landis attachment for concentric 
threading operations 


that the thread be concentric with the 
gear. In order to maintain concentricity 
the arrangement also includes a live cen- 
ter supported in the die head. Thus, in 
effect, threading is done between centers. 
The work is not rigidly clamped for the 
threading operation, but is placed by hand 
over the mandrel and driven by lugs on 
the mandrel. The mandrel has a hard- 
ened and ground locating surface which 
serves to line up the work for the thread- 
ing operation. 

The live center, which extends slightly 
beyond the face of the die head, is placed 
under spring pressure so that as the opera- 
tor moves the carriage forward in order 
to bring the position of the work to be 
threaded adjacent to the chasers, the cen- 
ter moves back into the bore of the head. 
The center operates in a hardened and 
ground bushing and has ample bearing 
surface to insure proper alinement. 

The work holding and driving mandrel 
is applied to a standard carriage front or 


vise on the Landmaco machine so that it 
can be applied very readily or removed if 
the machine is to be used for regular 
threading work. The live center in the 
die head and machine spindle are also re- 
movable. 

Modifications of the attachment shown 
can be supplied for meeting similar operat- 
ing conditions. 

This company will be an exhibitor at the 
Machine Tool Show. 


Motor-Driven 
Drill Grinder 


A motor-driven drill grinder designed 
for sharpening straight or taper shank 
drills, 1, 2, 3, or 4-lip drills, flat or cluck- 
ing drills, flat twisted drills and drills with 
over-size shanks has been announced by 
the Hisey-Wolf Machine Company, Cin- 


The Hisey-Wolf grinder will handle 
drills to 2% in. in diameter 


cinnati, Ohio. It is equipped throughout 
with ball bearings and provides for ad- 
justable clearance and point angle. 

The grinder is regularly supplied with 
one cup-shaped grinding wheel and one 
wheel for point thinning. The latter can 
be replaced with a straight wheel for tool 
grinding with the use of a tool rest. 

The machine illustrated is in two sizes, 
one end for drills No. 52 to 1% in., and 
the other end from \% in. to 2% in. diam- 
eter drills. 

This company will exhibit at the Cleve- 
land show. 


Streamlined 
Hylift Truck 


The Baker - Raulang Company, Cleve- 
land, Ohio, has announced a five-ton Hy- 
lift truck, the appearance of which is en- 
tirely in keeping with the modern trend 
toward clean design and the elimination of 
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all sharp angles and unnecessary exterior 
parts. This is accomplished by placing all 
of the control and operating mechanism 
possible within the battery compartment 
enclosure. 

The operating mechanism has been re- 
designed for greater strength and ease of 
operation. Hoisting is accomplished by 
two double alloy steel roller chains, each 
having a capacity of 46,000 Ib. giving a 


Baker lift truck which has been rede- 
signed to give greater strength and 
ease of operation 


factor of safety of 9.2 at this point. The 
hoist unit is a quadruple-reduction spur 
gear unit with all gears of heat-treated 
alloy steel and having all shaíts either 
ball or roller bearing mounted. The mo- 
tion of the platform is protected at both 
the upper and lower limits of travel by 
cut-out control switches and further pro- 
tection is provided by the use of an over- 
running clutch in the hoist unit. 

The uprights are 10-in. cast alloy steel 
channels with 14 -іп. thick web and flanges. 
The platform is fabricated of 1%-in. high- 
carbon steel lift arms and carriage elec- 
trically welded to a diamond-pattern plat- 
form plate. The platform rollers are of 
heat-treated and ground alloy steel, 7% 
in. in diameter, mounted on ball bearings. 

The main frame is of %-in. flame cut 
high-carbon steel plate with adequate cross 
members extending from the operator's 
end of the truck to the uprights. The 
underframe is built up of two 1% in. by 
5 in. and two 34 in. by 5 in. high-carbon 
steel plates. The dual trailing axle is of 
alloy steel and is fully compensating, al- 
lowing the truck to ride over road obstruc- 
tions without danger of tipping the load. 
Each trailing wheel is mounted on two ad- 
justable tapered roller bearings carried on 
individual knuckles which turn on ball 
thrust and roller radial bearings. 

The steering gear is of the worm and 
wheel type actuated by a vertical hand 
wheel. The main steering rods are of 
heat-treated alloy steel and all clevis con- 
nections are fitted with needle bearings 
which permit the operator to maneuver 
this massive truck with ease under full 
load. 

The power axle is silent under all load 
conditions. The duplex compensating sus- 
pension is used in this truck and holds the 
axle in perfect alinement while allowing it 
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to move freely in a vertical direction over 
rough floors without transmitting road 
shocks or twisting strains to the frame or 
steering mechanism. 

Both the travel and hoist motors are 
entirely made in the Baker plant especially 
for industrial truck service and have an 
overload capacity of 300 per cent of the 
rated load for 30 min. 

This truck can be furnished in any 
height of lift platform length desired. 

This company will be an exhibitor at 
the Cleveland show. 


Eleetrie Drill for 
One-Hand Operation 


The Independent Pneumatic Tool Com- 
pany, Chicago, has recently announced a 
Thor light-weight electric drill weighing 
only 2% 1b., which is adapted to wood and 
metal work where drill capacities need not 


Thor electric drill, 634 in. long, weigh- 
ing 275 Ib., with ?is-in. and %-in. drill 
capacity 


exceed 316 in. and М in. This tool is built 
in two sizes, of the above drilling capaci- 
ties, each equipped with Jacobs chuck and 
having free speeds of 2500 and 3750 r.p.m., 
respectively. Ball bearings and heat-treated 
helical gears serve to reduce noise, vibra- 
tion and generated heat to a minimum, the 
latter factor of importance because the tool, 
in use, is almost entirely covered by the 
operator's hand. А patented ventilating 
system aids in assuring motor operation 
without over heating. Each of the two 
models of this tool has an overall length 
of 634 in. 


Zee Lock 
End Mills 


‚ The zee lock cutter blade, which was 
particularly designed by the Ingersoll Mill- 
ing Machine Company, Rockford, Ill., for 
use on its face mills, has now been applied 
to inserted blade end mills. It is positively 
locked in the cutter body by a zee-shaped 
wedge. The wedge is shaped so that, in 
addition to locking the blade, it permits it 
to be adjusted automatically in two direc- 
tions; that is, to a great extent outwardly 


on the diameter, but also a slight amomt 
along the face. 

Applied to small end mills, as shown in 
the illustration, it makes a simple and ei- 
fective tool. Using renewable cutter 


Ingersoll zee lock applied to small 
end mills 


blades of either high-speed steel, Super- 
Cobalt high-speed steel, “J” metal, or ce- 
mented carbide, the cutting edge is of hard 
and heat-resisting material The cutter 
blades are of forged and heat treated 
chrome molybdenum steel. 

End milling cutters as small as 1% in. 
diameter are made. Cutters are furnished 
with blades of suitable thickness or spac- 
ing for either roughing or finishing opera- 
tions. They can be provided with shank: 
to fit the National standard milling ma- 
chines, Ingersoll or Seller tapers, etc. 
Cutter housings with an extended body are 
obtainable for special operations. 

This company will exhibit at the Cleve- 
land show. 


Serrated Shank 
Inserted Tool 


The Gorham Tool Company, Detroit, 
Mich., has developed a heavy duty tool for 
rough turning locomotive and car wheel 
tires. It is of the permanent holder type 
with a round inserted tool of high speed 
cobalt steel provided with a serrated shank 
to fit a corresponding hole in the shank. 


Gorham heavy-duty turning tool 
(Turn to next left-hand page) 
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ROOFING SHEETS 
CAR SHEETS and 
sheets for all pur- 
posesore madeby 
Republic in steel, 
Toncan Iron and 


special analyses. 


of Celtos Steel 


When a pin fails don’t replace it with another 
of the same material—only to have it fail again 
in time. » » » Take advantage of the metallur- 
gical developments that have created new mate- 
rials for railroad use. » » » Guard against forg- 
ing failures by adopting an alloy forging steel 
of required strength, toughness and resistance 
to fatigue. » » » There is an Agathon Alloy 
Steel particularly suited for this purpose which 
is stronger and tougher than ordinary steels. 
It resists fatigue exceptionally well. » » » Re- 
place those less durable steel forgings with 
parts of Agathon Alloy Steel and you are safe- 


guarded against costly forging failures. » » » 


Republic Steel 


CORPORATION 


CENTRAL ALLOY DIVISION, MASSILLON, OHIO 
GENERAL OFFICES: YOUNGSTOWN, OHIO 
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Alonzo G. Pack 


Minor Mechanical Meetings 


Nor ALL of the minor mechanical de- 
partment associations will hold meetings 
in Chicago during September, as an- 
nounced earlier in the year. According to 
the latest information available, the Trav- 
eling Engineers’ Association and the In- 
ternational Railway General Foremen’s 
Association will meet on September 16 and 
17 at the Hotel Sherman, Chicago. It is 
planned to hold meetings of the Master 
Boiler Makers’ Association and the Inter- 
national Railway Fuel Association on Sep- 
tember 18 and 19. While some of these 
meetings will be held simultaneously and 
all will be at the same hotel, individual 
meeting rooms will be provided. At the 
Fuel Association meeting, a total of eight 
committee reports will be presented and 
speakers will include prominent representa- 
tives of the Federal Co-ordinator, the Na- 
tional Coal Association and railway me- 
chanical departments. No exhibition of 
railway equipment or supplies is planned 
in connection with these meetings, which 
will be strictly business sessions for the 
purpose of electing officers, receiving and 
discussing reports, and such other business 
of the respective associations as may be 
found necessary. 


A. G. Pack Retires; John M. Hall 
Succeeds as Chief Inspector 


Atonzo G. Pack, chief inspector, Bu- 
reau of Locomotive Inspection, Interstate 
Commerce Commission, retired on July 31. 
John M. Hall, assistant chief inspector, 
was appointed by President Roosevelt to 
succeed Mr. Pack and J. B. Brown be- 
came assistant chief inspector. The 
appointments were confirmed by the Sen- 
ate on August 5. 

Mr. Pack entered the service of the 
bureau as district inspector by civil serv- 
ice appointment in August, 1911. In Janu- 
ary, 1914, he was appointed by the Presi- 
dent and confirmed by the Senate as 
assistant chief inspector; he was appointed 
by the President and confirmed by the 
Senate as chief inspector effective July 1, 
1918. The Bureau of Locomotive Inspec- 
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tion under his direction made an enviable 
record. The circumstances were not au- 
spicious when he took charge as chief 
inspector on July 1, 1918, at a time when 
the condition of motive power was at a 
low ebb and the force of inspectors seri- 
ously depleted due to transfers to other 
activities. Through the exercise of judi- 
cious patience and fair but firm dealing 
with all concerned Mr. Pack won the 
confidence and cooperation of the rail- 
road officers and employees, the results of 
which culminated, in 1932, in the best 
condition of locomotives in service and 
the lowest accident rate ever recorded. 
There has been a slight recession in the 


(c) Harris & Ewing 
John Brodie Brown 


condition of locomotives in service and a 
small increase in the yearly number of 
accidents since 1932 caused by the des- 
perate situation in which the railroads 
find themselves, rather than by any dimu- 
nition of Mr. Pack's efforts or lack of 
co-operation on the part of the railroads 
in effectuating the purpose of the loco- 
motive inspection law. 

The original Act applied only to loco- 
motive boilers and appurtenances; a sub- 
sequent amendment extended the scope to 
include the entire steam locomotive, and 
a later amendment included all locomo- 
tives without regard to the source of 
power. Because of the changes of re- 
quirements the accident statistics do not 
lend themselves to ready comparison over 
periods of years, but the record of boiler 
explosions or crown sheet failures may 
be taken as indicative of the improve- 
ment in the accident situation. In the 
fiscal year ended June 30, 1934, as com- 
pared with the fiscal year ended June 30, 
1912, the first year the boiler inspection 
act was operative, there was a reduction 
of 92.6 per cent in the number of accidents, 
a reduction of 94,8 per cent in the num- 


John M. Hall 


ber of persons killed, and a reduction с: 
89.9 per cent in the number of persons 
injured. 

A large part of this reduction in boiler 
explosions was undoubtedly brought about 
by investigations initiated and conducted 
by Mr. Pack with respect to the accuracy 
of boiler water-level-indicating devices 
These investigations showed that gage 
cocks which were entered directly into the 
boiler gave a much higher reading under 
certain conditions of operation than the 
actual water level in the boiler. After 
this was determined further experiment: 
were made which resulted in development 
of a water column with gage cocks and 
water glass attached which overcame tht 
difficulties incident to false indications о: 
water level. A complete account of these 
experiments together with recommenda- 
tions in connection with the application of 
water columns was published in Mr. Pack: 
report for the year ended June 30, 1920. 

Mr. Pack early pointed out and cot- 
tinually stressed in his numerous addresses 
that a direct relation existed between the 
condition of locomotives, accidents, and 
efficiency and economy of operation. 

Jonn M. Hatt, who has been appointed 
chief inspector, Bureau of Locomotive 
Inspection, was born May 20, 1879, m 
Kent county, Md. He was educated in 
the public schools and took a course in 
general mechanical engineering with the 
Scranton Correspondence School. His en- 
tire railroad service was with the Pennsy!- 
vania. From 1899 to 1903 he was in the 
signal department as laborer, signal repair- 
man, and inspector. From 1903 to 1904 he 
was employed as a brakeman. From 19 
to 1909 he was a locomotive fireman and 
from 1909 to 1911 a locomotive engineer. 
On October 9, 1911, he was appointed lo- 
comotive boiler inspector, Interstate Com- 
merce Commission, and was assigned suc- 
cessively to three districts, with head- 
quarters at Fort Worth, Tex., Philadel- 
phia, Pa., and the Virginia- Maryland dis- 
trict. On July 13, 1918, he was appointed 
assistant chief inspector. 

Jonn Bronie Brown, who has been ap- 
pointed assistant chief inspector of loco- 
motives, was born May 25, 1881, at Mon- 

(Turn to next left-hand. page) 
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ARE THE 


“POWER POINTS” 
» » » The more power you can apply 


at these points, the more gross ton-miles per train hour can be 
produced. » » » Therefore, the locomotive that can deliver the 
most power thru these points is the most desirable. » » » Loco- 
motives ten years old and over give 600 horsepower per axle. 
Today's locomotives give 1200 horsepower per axle. That is why 


modern locomotives are money makers. 


LIMA LOCOMOTIVE WORKS, INCORPORATED, LIMA, OHIO 


treal, Canada. After a common school edu- 
cation he took courses in locomotive 
running and mechanical engineering with 
the International Correspondence Schools. 
From October, 1900, to July, 1902, he was 
a fireman on the Great Northern; from 
July, 1902, to October, 1905, fireman on the 
Oregon-Washington, and from October, 
1905, to January, 1912, engineer on the 
same road. On January 16, 1912, he was 
appointed district inspector of locomotive 
boilers of the Interstate Commerce Com- 
mission, for the district of Oregon and 
Washington, and he has continued in that 
capacity until his new appointment as as- 
sistant chief inspector. 


Changes in Co-Ordinator's Staff 


Co-orDINATOR EASTMAN has announced 
a number of changes in his staff, partly 
because of changes in future work and 
partly because of vacancies. 

The Section of Purchases will be given 
a broader field of activity, and its name 
changed to the Section of Property and 
Equipment. It will continue under the 
direction of R. L. Lockwood. In addition 
to the work which that section has here- 
tofore carried on, directed toward the 
better handling of purchases, stores and 
scrap, and progress in standardization, 
simplified practice and central scientific 
research, 
concentrating on the "container problem," 
and also on the better utilization of shops 
and shop equipment. 

By the "container problem" is meant 
the securing of equipment, interchangeable 
in use between all railroads and trucks and 
water lines as well, which will meet the 
needs of modern commerce for convenient 
and speedy transportation of lots inter- 
mediate between package freight and car- 
loads, providing complete door - to - door 
service at the equivalent of carload rates 
or rates near that level. Attention will be 
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it has been given the duty of: 


N. D. Ballantine 


given primarily to the needs and desires 
of shippers and consignees, and then to 
the best means of meeting those needs and 
desires. The problem involves not only 
equipment design but also questions re- 
lating to service and rates and to co-ordi- 
nation of rail and truck operation. Mr. 
Lockwood will have the help of other 
sections of the Co-ordinator's staff in this 
work, and also in his work on the utiliza- 
tion of shops and their equipment. 

N. D. Ballantine, heretofore assistant 
director, has been promoted to the posi- 
tion of director of the Section of Car 
Pooling, made vacant by the resignation 
of O. C. Castle, but, pendinz information 
as to the actual results of the new plan 
of per diem payments adopted by the 
Association of American Railroads to re- 
duce empty car mileage, car pool plans 
will not be pushed. In the meantime he 
will lend assistance to the Section of Prop- 
erty and Equipment and the Section of 
Transportation Service. Mr. Ballantine, 
one of the outstanding students of the 
subject of car pooling, was born in Boone- 
ville, Mo., in 1872 and began his railroad 
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career as a telegraph operator on the К. 
С. Е. S. & M. He was superintendent 
of transportation of the K. C. S. and as- 
sistant to the operating vice-president oí 
the C, R. I. & P. He served the A. Е. F. 
in France as general superintendent ої 
transportation and was assistant manager 
of the Car Service Division of the Rail- 
road Administration in Washington for г 
year. He then became superintendent oí 
transportation of the U. P. and later as- 
sistant to the president of the S. A. L 
In recent years he has been a transporta- 
tion consultant. 

In the Section of Transportation Service 
the work will be divided between two co- 
directors, who will be in charge of sepa- 
rate matters but will consult and work 
together. One of these co-directors will 
be John C. Emery and the other Joseph 
L. White. Mr. Emery will deal primarily 
with matters relating to passenger and 
merchandise traffic, and Mr. White with 
matters relating to freight carload traffic. 
John C. Emery has been connected with 
the Railway Age since 1922, after severa! 
years of experience in railroad service 
which included work on the Chicago & 
Alton, Kansas City Terminal and Canadian 
Pacific. Joseph L. White was formerly 
assistant to the director of the Division 
of Transportation Loans, Federal Emer- 
gency Administration of Public Works. 
His previous railroad service had been on 
the Grand Trunk, Wabash, Chicago, In- 
dianapolis & Louisville, Union Pacific and 
the United States Railroad Administration. 


Mechanical Drawing Standards 


For the purpose of setting up standards 
of practice to be followed in the prepara- 
tion of mechanical drawings, a graphical 
“dictionary” of drawings has been devel- 
oped, according to an announcement by 
the American Standards Association, 
which has adopted the new work as stan- 
dard. The preparation of the dictionary 
was sponsored by the Society for the Pro- 
motion of Engineering Education and the 
American Society of Mechanical Engi- 
neers, the work being done under the di- 
rection of a committee of the A. S. A., of 
which Dean Franklin DeR. Furman of 
the Stevens Institute of Technology was 
chairman. Subcommittees undertook stud- 
ies on the various phases of the subject, 
such as specifications for paper and cloth, 
methods of indicating dimensions, letter- 
ing, drawing layout, line work and graph- 
ical symbols for drawings. Questionnaires 
were sent to 900 organizations interested 
in mechanical drawing asking for details 
as to individual practices, the returns being 
codified and used as the basis for the first 
draft of the standard. 


Demands Slowing Down of High- 


Speed Trains 
A Petition has been filed with the Ili- 
nois Commerce Commission by the alder- 
man of the forty-first ward, Chicago, seek- 
ing to prohibit streamlined trains from 
traveling at high speeds through urban 
residential districts and demanding a 30- 
mile-an-hour speed limit within the city. 
(Turn to next left-hand page) 
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Booster Repair Parts made 
by the jigs and fixtures 
that produced the original 
are your best guarantee of 
satisfactory performance. 


In any service the locomotive must have adequate tractive 


effort to start and to accelerate the train to road speeds and 
ample horsepower to maintain the required road speeds. 

To meet these conditions the Booster equipped locomotive 
is designed to provide ample horsepower for road speeds; the 
extra tractive effort needed for starting and for the hard spots 
being provided by The Locomotive Booster. 

This permits the use of smaller diameter cylinders with cor- 
respondingly lower piston thrust and correspondingly reduced 
stresses on motion work and frame. 

Lowered stresses mean reduced wear and reduced costs for 


locomotive maintenance. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK 


CHICAGO MONTREAL 
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Supply Trade Notes 


BraMan S. RocKwE tt has been elected 
executive vice-president of the Illinois 
Railway Equipment Company, Chicago. 


THE Youncstown SHEET & Ture Com- 
PANY, Youngstown, Ohio, has about com- 
pleted work on a new continuous cold strip 
mill which is being built as an adjunct 
to its new hot mill. 


ARTHUR D. HeErrron, JR. sales super- 
visor of the Globe Steel Tubes Company, 
Milwaukee, Wis. has been appointed 
manager of sales of the Cleveland dis- 
trict, with headquarters at Cleveland, Ohio. 


J. R. C. Hintz has been appointed rail- 
way sales division manager, with head- 
quarters at Detroit, Mich, in charge of 
sales to railways of paints manufactured 
by Detroit Graphite Company, Detroit, and 
car finishes manufactured by Valentine & 
Company, New York. 


WiLLIAM J. HAMMOND, traffic manager 
of the Inland Steel Company at Chicago, 
has been promoted to the position of vice- 
president in charge of railroad sales to 
succeed Charles R. Robinson, who has 
been elected first vice-president and gen- 
eral manager of sales. Ralph R. Flynn, 
assistant traffic manager, succeeds Mr. 
Hammond as traffic manager. Mr. Ham- 
mond began his business career in 1901 as 
a clerk in the freight office of the Illinois 
Central at Chicago and held various posi- 
tions with that road until 1911, when he 
was appointed contracting freight agent. 
The following year he left that service 
to take a similar position with the Union 
Pacific. In 1913 he was appointed travel- 
ing freight agent and in 1917 eastern car 
service agent. Mr. Hammond entered the 
employ of the Inland Steel Company in 
1918, as assistant traffic manager, and in 
1926 was appointed traffic manager. 


William J. Hammond 
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James R. Fitzpatrick has been ap- 
pointed director of sales of the Technical 
Division of the Algoma Plywood & Ve- 
neer Company, with headquarters for sales, 
research and engineering service at 1616 
Builders Building, 228 North La Salle 
street, Chicago. The main plant and fac- 
tory of the Algoma organization is 10- 
cated at Algoma, Wis., where it has been 
in business more than 60 years. It has re- 
cently installed what is said to be the 
world’s largest hot-plate press, capable of 
producing waterproof, resin-glued panels 
in 12-ft. widths and in any length and 
thickness. Because of the size to which 
these panels can now be manufactured, 
they will be of special interest to builders 
of truck and bus bodies, street cars and 
railway coaches. The large sizes can be 
used for an entire top, side or end wall 
lining, and even for flooring. The Tech- 
nical Division which Mr. Fitzpatrick will 
head is entirely separate from the Algoma 
general organization, although closely affil- 
iated with the parent company, and will 
function as an individual organization. The 
purpose of this division is to open up new 
fields for the use of plywood in large 
panels and to promote uses for plywood 
combined with other materials, such as 
stainless steel and copper sheets and com- 
position insulating boards. 

Mr. Fitzpatrick is a graduate of the 
Rensselaer Polytechnic Institute and has 
served as a trustee of that institution. For 
12 years he has been vice-president in 
charge of sales for the Haskelite Manu- 
facturing Corporation. He is a member 
of the Engineers’ Club of New York, the 
Society of Automotive Engineers, the 
American Society of Civil Engineers, and 
is an associate member of the Society of 
Naval Architects and Marine Engineers. 
Recently he has served as a member of 
the executive committee of the American 
Transit Association and as chairman of the 
Manufacturers’ Section of the Automobile 
Body-Builders Association. 


Wallinger 


James R. Fitzpatrick 


І. R. Gury, who has joined the Ck- 
cago advertising staff of the Simmon: | 
Boardman Publishing Company, wa 
graduated from the University of Pitt- 
burgh in 1920 and subsequently from ‘x | 
special apprenticeship course of the Pen | 
sylvania. He later served as a motive 
power inspector and in the office of th 
superintendent of motive power of thz 
road at Pittsburgh, Pa. In May, 192s. 
he joined the editorial staff of the Railway 
Age and the Railway Mechanical Engi- 
neer. In September, 1929, he resigned + 
become editor of a new publication cali 
Welding, a magazine published by Stel 
Publications, Inc, Pittsburgh, Pa., arx 
from September, 1933, till December, 1934 
he was western manager of the Chica: 
territory for that company. 


Tne Air Repuction SALES CoMPAN) 
New York, has moved its Portland, Ore. 
headquarters from Third and Glisan 
streets to 13 Northwest Fourth avenue 
to provide increased space and demonstra- 
tion facilities for its products. The com- 
pany has also established пем offices for 
supplies at 336 Spring street, N. W., m 
Atlanta, Ga., and at 18-20 North Cheyenne 
avenue, in Tulsa, Okla. 


Obituary 


W. L. JEFFERIES, JR., sales representative 
at Richmond, Va., of the Union Spring Å 
Manufacturing Company, New Kensing- 
ton, Pa., died on August 8. 


S. A. Witt, for many years western 
manager of the Detroit Lubricator Com- 
pany at Chicago, and well known in the 
railway supply field, died on August 10, 
after about a year's illness. 


PauL J. Калімах, representative of 
American Steel Foundries, Chicago, with 
headquarters at St. Paul, Minn., since 1905. 
and chairman of the Bliss & Laughlin 
Company, Harvey, Ill, and the Globe 
Seamless Steel Tube Company, Milwaukee. 
Wis., died in St. Paul on August 8 after 
a year's illness. 


B. HvaNEs, service engineer at Balti- 
more, Md., of the New York Air Brake 
Company, died on August 9. Mr. Hyanes 
was born in August, 1867, at Churchville, 
N. Y. and started railroad work on the 
Northern Pacific in 1884, as locomotive 
fireman, later becoming engineman. In 
1895 he went to the Chicago & Alton, 
leaving that service in 1902 to join the 
New York Air Brake Company. 


Maurice L. BurcHam, sales engineer 
for the past nine years of the Edgewater 
Steel Company, Pittsburgh, Pa., died on 
July 19 in that city, after an illness of 
two months. Mr. Burgham was born on 
April 3, 1901, at Parnassus, Pa. In 1923 
he was graduated from the University of 
Pittsburgh, in the school of engineering. 
He held a second lieutenancy in the Оћс- 
ers’ Reserve Corps of the U. S. Army. 

(Turn to next left-hand page) 
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NO QUALITY FORGINGS 


A SAFEGUARD AGAINST HIGH MAINTENANCE 


LCO Forgings are the best safeguard against high machine shop and back shop 
costs. They reduce all classified repair costs because long. experience with 
thousands of ALCO-built locomotives demonstrates that ALCO Forgings go on 
working from shopping to shopping before renewals or retruing are necessary. They 
not only protect engine service and availability under high speeds and intensive 
utilization but also prevent costly engine failures. 
ALCO Forgings are not expensive. Just the reverse. Everything considered, they 
are the most economical. You will find that it is much cheaper to buy ALCO Forgings 
than it is to equip, maintain and operate your shops to manufacture forgings on as 


modern and highly technical plan as ALCO. 
În short — it is just good business to buy ALCO Forgings. 


ALCO TORGINGS iii 


Personal Mention 


General 


W. A. Hury has been appointed super- 
intendent of the Boston division of the 
New York, New Haven & Hartford, with 
headquarters at Boston. Mr. Hurley was 
born on August 15, 1889, and entered the 
service of the New York, New Haven & 
Hartford in November, 1909, as a locomo- 
tive fireman. He became an engineer in 
January, 1918, and in 1923 became smoke 
inspector. In 1924 he was appointed road 
foreman of engines and in 1925 assistant 
trainmaster of the Boston division. He 
was appointed assistant superintendent of 
the Boston division at Boston in 1927 and 


W. A. Hurley 


was later transferred to the Old Colony 
division at Taunton, Mass., to the Mid- 
land division at Framingham, Mass. and 
in 1931 he returned to Boston as assistant 
superintendent of the Boston division. 


Sixro. MARTINEZ, superintendent of 
shops of the National Railways of Mex- 
ico, with headquarters at Aguascalientes, 
Ags., Mex., has been promoted to super- 


Sixto Martinez 
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intendent of motive power and machinery. 
He was born at Monterrey, Nuevo Leon, 
on March 28, 1887, and entered railway 
service on July 1, 1900, as an assistant me- 
chanic for the National Lines at Monter- 
rey. Later he was employed as third-class 
mechanic at Monterrey, second-class me- 
chanic at Dona Cecilia and first-class me- 
chanic at Monterrey. On December 1, 
1907, he was appointed enginehouse fore- 
man at Saltillo, and, after serving as fore- 
man at other enginehouses and repair shops, 
was appointed master mechanic at Mont- 
errey on September 1, 1914. On February 
1, 1919, he was appointed assistant super- 
intendent of motive power and on Novem- 
ber 5, 1927, he was appointed superinten- 
dent of shops at Aguascalientes. 


Boiler Shop 


B. C. Kixc, assistant general boiler in- 
spector on the Northern Pacific, with 
headquarters at Auburn, Wash., has been 
appointed general boiler inspector with 
system jurisdiction and headquarters at St. 
Paul, Minn., succeeding J. J. Davey, who 
has retired after 49 years of continuous 
service with this road. 


Purchasing and Stores 


V. R. Nay tor, district material inspec- 
tor on the Southern Pacific at Sacramento, 
Cal, has been appointed to the newly cre- 
ated position of general inspector of stores, 
with headquarters at San Francisco, Cal. 


E. C. P. Сџуѕнімс, purchasing agent of 
the Canadian Pacific at Vancouver, B. C., 
has been transferred to Winnipeg, Man. 


S. V. T. Jerrery, purchasing agent of 
the Canadian Pacific at Winnipeg, Man., 
has been transferred to Vancouver. 


Obituary 


К. B. Клѕвкрсе, who retired as super- 
intendent of the car department of the 
Reading in 1932, died on August 2. 


Frank C. SHEPHERD, consulting engi- 
neer of the Boston & Maine, with head- 
quarters at Boston, Mass., died on August 
6 at his home in Chestnut Hill, Boston. 
Mr. Shepherd was 64 years old. 


RosERT D. Crawrorp, general store- 
keeper of the International-Great North- 
ern and Gulf Coast Lines at Palestine, 
Tex., died on July 30. Mr. Crawford was 
born on November 28, 1888, at Franklin, 
Tex., and received a high school education. 
He entered railway service in 1906 as clerk 
in the local freight office of the Interna- 
tional & Great Northern (now the Inter- 
national-Great Northern) and until 1910 
was employed in minor positions in the 
general offices of the mechanical depart- 


ment and general store department. |: 
1911 Mr. Crawford became chief clerk i: 
the general store department at Palestine 
Tex., and from 1912 to 1915 was district 
storekeeper at Palestine, Tex. In 1918 x 
was appointed general storekeeper of the 
International-Great Northern road, the 
Gulf Coast Lines and the San Antonio, 
Uvalde & Gulf. 


Robert D. Crawford 


Trade Publications 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


GENERAL SERVICE LocoMorivEs.— The 
Sentinel Wagon Works, Ltd., Westmin- 
ster, London, England, has issued a well- 
illustrated descriptive catalog covering the 
line of Sentinel General Service Locomo- 
tives. The loose-leaf pamphlets cover 
general descriptions, performance, engines, 
running gear, controls and boilers which 
are of the Woolnough, high-pressure, 
water-tube type. These locomotives are 
available in several sizes up to 600 brake 
horsepower. 


TigHt-Lock Cou»rERs.—An interesting 
28-page booklet, covering O-B tight-lock 
couplers and automatic train-line connec- 
tors has recently been issued by the Ohio 
Brass Company, Mansfield, Ohio. This 
illustrated booklet, called Bulletin 612-A, 
presents in concise form the general con- 
struction and advantages of O-B tight-lock 
couplers. Coupler and train-line connector 
details, as well as the method of uncoup- 
ling, are included. The last few pages of 
the bulletin contain excerpts from the 
Railway Age issue of May 4, which de- 
scribe the installation of O-B tight-lock 
couplers and train-line connectors on the 
new streamlined Baltimore & Ohio trains, 
and on the Gulf, Mobile & Northern high- 
speed three-car non-articulated Diesel-elec- 
tric train. 
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MODERN POWER 


INCREASES EARNINGS 
LOWERS COSTS | 


NET TONS per mile of road per day is the measure of the 


effectiveness of the transportation plant. 


MODERN STEAM LOCOMOTIVES, while keeping within all 
present track and bridge limitations are capable of providing 
an increase of 25%— 30% in ton-mile capacity as compared | 


with locomotives built ten or more years ago. 


UTILIZATION of modern steam power assures maximum net 


returns from the entire transportation plant. 


LIMA LOCOMOTIVE WORKS, INCORPORATED, LIMA, OHIO 


liability in meeting difficult schedule requirements. 
The report was signed by Chairman W. E. Lehr, 
general foreman, B. & O. 


Discussion 


In the discussion following this committee report, 
several members of the association mentioned specific 
instances in which the automatic wedge proved inade- 
quate for the main and intermediate wheels of heavy 
modern power. The statement was made that auto- 
matic wedges are a boon to railroad men when used on 
Mikado and other smaller locomotives but that they do 
not always have sufficient capacity to hold the main boxes 
on the largest locomotives. 


Report on Lubrication 


"This subject presents contrasting thoughts. That is 
we think of a bearing as two surfaces more or less ac- 
curately fitted in such a manner that contact will be 
made, at intervals at least, over the entire area of both 
surfaces. This frequency of the bearing spots or the 
continuity of detached areas with their tendency to fin- 
ally merge, is our index of the accuracy of the bearing 
fit. As an example of accurate surfacing we may ex- 
amine a pair of gage blocks “wrung” together and held 
in contact solely because of the accuracy of the surfaces. 
After we have secured a bearing or fit to suit our needs, 
we lubricate to prevent the accurately finished surfaces 
irom coming into contact when in service. 

Lubricating engineers teach us that a constant film of 
oil is at all times normally between lubricated bearing 
surfaces and that the bearings rest on the oil film rather 
than on the metal surfaces. 

The choice of lybricants or the manner of their ap- 
plication is usually determined by other than the shop 
supervisory forces. Also companies furnishing lubri- 
cants, as a rule, have a staff of experts who from time 
to time visit their customers and direct or recommend 
the practices best suited for local needs. For these 
reasons, the committee feels that their efforts should be 
directed principally toward the preparation of bearings, 
their maintenance, and such practices as are considered 
sound in the general use of lubricants. Also that their 
report should not be taken as conflicting with practices 
now established and found best where followed. 

Finishing practices vary between wide extremes. 
Grinding is now widely used and is entirely successful 
as is attested by the service given by millions of bear- 
ings in today's automobiles. Burnishing has been fol- 
lowed in finishing car journals ever since the passing of 
the water-finished iron car axle. The fact alone that 
the major amount of railway car movement in America 
is carried on roll-burnished journals is proof of the 
success of this method of finishing. Before the use of 
steel axles, water finish cuts, without any further efforts 
toward polish, was the common method of finishing car 
journals. An experienced lathe hand could, by this 
method, using a flat-nosed tool and a stream of water, 
put a high polish on the journal of an iron axle. Some 
bearings are still finished by the ancient file and emery 
cloth method and are giving satisfaction. 

No matter what method is practiced in preparing the 
bearing, if successful lubrication is sought, one inflexible 

tule must be observed; that is, that the bearings must 
be properly finished and fitted. Then, not only must 
individual bearings be correctly assembled but compan- 
ion parts be spaced or adjusted so that the entire as- 
sembly functions without strain or binding in any one 
part. To attain these results accurate machining is a 
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first essential which in turn calls for accurate machine 
tools. Back of all stands a demand for a higher stand- 
ard of maintenance of shop equipment that the tools 
and the product may be kept accurate. As an example 
we might mention the main driving axle of a modern 
road locomotive. Although the journal bearing may 
have a good appearing gloss and be, as sometimes said, 
"not more than a full sixty-fourth out of round," if 
the journal is mounted on centers be assured there will 
be found a decided flattening about 135 deg. in advance 
of the pin. An eccentricity of 1/32 in. or more may 
also be found. The reason is that the main pin takes 
the greatest load between the center and the quarter 
while the axle in turn forces heavily against the driving- 
box bearing with the main pin in this zone. In other 
words the greatest axle wear occurs while the main 
pin passes the upper back and lower forward eighth. 

Now if the bearing is not turned, while a fairly satis- 
factory driving-box fit may be made, in tramming the 
locomotive after wheeling we may be able to tram ex- 
actly at one point but find a decided error after moving 
the engine a quarter or a half turn of the drivers. The 
point that once was the center of the axle is no longer 
the center when the worn bearing revolves in the driv- 
ing box. 

The same condition applies to the main pin. The 
greatest wear will be found at the point where the pin 
receives the main-rod thrusts on the two eighths men- 
tioned. It is evident then that if the journal is turned 
the pin should likewise be turned in order to secure 
correct quarter and stroke. Uncorrected errors of the 
type mentioned will cause rod-bushing trouble that can- 
not be overcome by any lubricant. True, when sufficient 
slack wears into the bearings, or if originally fitted 
sufficiently loosely, little trouble beyond premature 
pounds and bushing renewals may occur. Nevertheless 
the mileage before renewals in bearings loosely fitted to 
compensate for other faults will never equal that from 
accurately machined parts properly fitted and correctly 
assembled. 

In order that the lubricant may reach the bearings. 
certain provisions must be made to convey the lubricant. 
Clearance to provide space for an oil film between bear- 
ings and shaíts, or pins, has been found necessary by 
automobile and machine-tool builders. This is in con- 
trast to the practice once followed in fitting certain types 
of soft metal lined bearings metal to metal and "burning" 
the fit by running it until sufficient wear accumulates to 
allow the lubricant to cover the contacting surfaces. 
Clearance allowances on certain locomotive bearings must 
be followed in a manner suited to the particular needs 
of the machine. For example, if, on a locomotive, the 
combined length of a back-end bearing and a main side- 
rod connection bearing, both of brass, equals some given 
dimension and the temperature of the pieces is raised 
100 deg. F., then the lateral expansion will be sufficient to 
bind a bearing that is free when cold. As the expansion 
of steel is only about 60 per cent of the expansion of 
brass, if the temperature of the pin increased as rapidly 
as the bearings, which is improbable, in the initial heat- 
ing of the assembly, the pin would still be noticeably 
shorter than the enclosing bearing. A good rule in this 
work is to allow at least .003 in. per inch in length for 
the difference in the expansion of the two metals. 

In finishing floating rod bushings unless proper ex- 
pansion allowance is made there will be a tendencv for 
the floating bushing to tighten in the stationary bushing. 
A good practice is to make the inner diameter a close 
fit on the pin; merely enough larger to slide on, say .005 
in. per inch in diameter, then finish the outside .003 in. 
per inch of diameter smaller than the stationary bush- 
ing. On a 13 in. diameter we will have approximately 
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.039 in. clearance outside and .006 in. inside, a total of 
045 in. or roughly 3/64 in. With the brass at a run- 
ning temperature there will be a fairly equal clearance 
inside and outside of the floating bushing. 

Driving-box bearings in the application to the driving 
box seem to be fitted too tight oftener than too loose. 
The bearings should be accurately machined to fit the 
slotted recess in the driving box which first should be 
accurately machined to receive the brass. A pressure 
allowance of one half to one ton per inch of outer di- 
ameter of the crown brass or a range of from 5 to 15 
tons will be found more satisfactory than pressures of 
50 tons or more sometimes used. Excessive pressure 
puts a severe initial tension on the driving box and, if 
the brass becomes heated there is a tendency for the 
box to close at the bottom and to pinch the brass on the 
journal. Two to three thousandths per inch of axle 
diameter larger in boring the box makes a satisfactory 
clearance. Some authorities favor not over three thou- 
sandths per inch for boxes other than main and slightly 
less for main boxes. 

The question of fitting driving boxes to journals, after 
boring the boxes, is debatable. However, whether fitted 
or not it is always advisable to know that the crown 
brass bears at the top rather than pinches at the edges. 

Proper oil or grease grooving of bearings is im- 
portant. Cored grooves must be thoroughly cleaned of 
sand. Not only is loose sand to be avoided but also 
crusted or scaled matter within the groove. Otherwise 
as the bearing wears the scale contacts the journal and 
causes heating. The location of grooves is usually de- 
termined by the engineering department. If left to the 
shop, grooves should not be placed at the point where 
the greatest load is imposed but rather in advance of 
that zone. It is highly important that the edges of 
grooves be liberally rounded as it has been found that 
an abrupt edge will hinder the passage of the lubricant. 
Driving boxes should have the edges of the crown 
brasses cut away to aid lubrication. This lubrication 
clearance must not be overdone. If the clearance ex- 
tends too high above the center line, the box will tend 
to lift from the journal when the locomotive is working 
hard. 

[The committee here included a discussion of more or 
less general practice regarding the lubrication of engine- 
truck journals, car journals, and other special equipment 
including internal combustion engines.— Editor] 

The report was signed by F. M. A'Hearn, general 
foreman, B. & L. E. 


Report on Safety 


[In considering the subject "How to Establish and 
Maintain Safe Operation in a Locomotive Shop," the 
committee covered such general features as safety shoes, 
goggles, machinery guards, marking of aisles, inspec- 
tion of hand tools, clothing, respirators, gloves and first- 
aid room, and closed the report with the following para- 
graphs.—Editor] 

Possibly after hearing this paper all are remarking, 
*Same old stuff—everything in there has been covered 
time after time and we all know about it and are doing 
it." If so, when you get back to your shops, it might 
be a good idea to try the following: 

Select, after careful and deliberate thought, three 
workers known to be of the aggressive type and instruct 
them to the effect that they are chosen from the rest of 
the shop employees for their interest in safety, that they 
are to serve as, shall we say, a super safety committee 
and that an afternoon is to be given them to use for a 
shop inspection to include all departments. They are 
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to report in writing any unsafe practice on the part of 
workers, any appliance or tool or machine guard which 
they consider needs attention. In short, have them un- 
derstand that any thing they see that they do not consider 
safe is to be reported. Have them understand also. 
that anything reported by them will be handled in such 
a manner that no one will be offended and consider the 
committee squealing. 

To be effective the use of a committee such as the one 
described above, oftener than every six months is not 
recommended. 

I wager you will find, after receiving the report of 
this committee, conditions that will wake you up and 
make you realize that although you may know all about 
these things that I have spoken of, you are not doing 
them to the extent that you think you are. 

Any unsafe practice can be stopped, no matter how 
general it is, by the concerted action of all supervisors 
with the cooperation of a properly backed safety com- 
mittee. 

I have refrained so far from using the first person in 
this paper, but to better illustrate how concerted action 
can stop an unsafe practice, let me cite a concrete ex- 
ample, one of several instances where concerted action 
brought results. 

Running by employees at whistle time had been giv- 
ing us much concern and had contributed to several 
accidents, none serious, but never-the-less accidents, and 
likely to be serious if running were allowed to continue. 
Notices that running in shop was a violation of safety 
rules did not bring the required results as practically 
every employee was indulging in this bad practice. I 
finally called my supervisors together and told them that 
we were going to stop employees running at whistle 
time. The safety committee and delegates were also in- 
formed of our purpose. They were to instruct, im- 
mediately after the meeting, each man under their im- 
mediate supervision that running was to be cut out at 
once. I also assigned each supervisor for one week, to 
a particular location in the shop with instructions to 
stop any employee who was running and ask if his 
supervisor had not spoken to him on the subject of not 
running to the washroom. This action completely broke 
up this unsafe condition and proves that no condition 
detrimental to safe operation can exist if proper cor- 
rective measures are exerted on the part of the local 
shop management. 

To sum up, the maintenance of shop safety is a con- 
tinual, never relaxing effort on the part of all employees. 
Safety must be handled by the local management in the 
same manner that production is. One is just as im- 
portant as the other and under no circumstances should 
any one be allowed to cut corners on safety rules in 
order to get production. Both have an important part 
to fill and proper consideration must be given by all 
concerned to see that one does not edge the other out of 
the picture. 

The report was signed by M. A. R. Slack, general 
foreman, New York Central. 


* * * 


Асстремт No One Noricep—Henry Frost, a farmer living 
near Hazen, N. D., drove his auto and trailer across the North- 
ern Pacific tracks at that place recently at about the time a 
train passed. Neither Henry nor the train crew were aware 
that anything out of the ordinary had happened. When, how- 
ever, the train reached the coal dock, the crew found the trailer's 
wheels draped over the locomotive pilot, and Henry, on arriving 
home, found his trailer missing. Henry and the crew thereupon 
put their heads together and decided that Henry had not quite 
beaten the train to the crossing, after all. 
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What Would You Have Done? 


Scene I—Roundhouse 


Bill Jones, roundhouse foreman, after having been 
on continuous duty for 14 hours, at last found time to 
sit down and look over his mail—he has no clerk now 
—and found the following “personal” from the superin- 
tendent of motive power: 

“It has recently come to my attention that you are 
permitting employees to remain at work while plainly 
under the influence of liquor. You are well aware this 
is strictly against the rules of this and every other rail- 
way company. What have you to say? If this proves 
to be true, you know the penalty. Arrange to report 
at my car tomorrow at 2:00 p.m., with your explanation.” 


Scene II—In the Roundhouse 
Next Day at Noon 


“Joe! Keep an eye on the work to be done on 2380; 
she’s getting that new piston. The backshop promises 
to have it over here by 2:30. There's quite a few jobs 
on her and she must be ready for the fast manifest leav- 
ing at 5:00 a.m. I've got a call to interview the S.M.P. 
and I don't know how long he will keep me." 


Scene III—In the S. M. P.’s Car 
Same Day 


“Well, sir, you got my letter; what have you to say 
for yourself? It is just too bad for a man who has 
railroaded as long as you have to get himself into a 
jam like this. I thought you always posed as a strictly 
temperate man opposed to drinking at any and all times, 
and here you are with stories like this coming to me"— 
all of this being said so rapidly that Bill could do nothing 
but listen. “Мом I don't want to listen to any excuses; 
all I want to know is whether it is true, or not true." 

“Well, sir, it is partly true, but in this case I A 

“You heard me say I want no excuses. If it is partly 
true and you say it is, you are through. Do you hear? 
Through!” 

“Very well, sir. Do I go back as a machinist, or am 
I out altogether? I'd just as lief go back to the bench. 
While I'd not make so much a month, I'd be getting 
more per hour and also get a chance to have a few 
hours with my kiddies which I haven't had for several 
months." 

“Do you mean that?” 

“Yes, sir, I do. I never asked for this foreman's job, 
but took it when asked to do so three years ago when 
Mr. Steele was retired. I’ve always tried to carry on the 
best way I knew and have successfully met many emer- 
gencies not recorded or reported to you.” 

“Do you think allowing your men to go around drink- 
ing is the best way to meet emergencies? Is it the 
proper way to run any shop, let alone a roundhouse? I 
cannot conceive of anything so destructive of morale or 
discipline. You cannot get results that way and, by 
G—, it's results I want.” 

“Well, sir, now that I'm through, perhaps you'll let 
me give you all facts in the case, not as a plea for my 
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A little enginehouse drama 
enacted in three scenes 


job, but to let you see just what situations we have to 
meet sometimes.” 

“Go ahead! I don't think you can tell me anything 
I do not already know.” 


Some ORDER! 


“Well, I received instructions from your office some 
time ago that further economies must be made; that 
under no circumstances must any overtime be worked ; 
that no vacancy would be filled no matter who might quit 
without writing it up, fully explaining, and no action 
be taken until a reply was received (it usually takes a 
week to get a reply to a letter to your office) ; also that 
no excuse would be taken should any engine be tied 
up by a federal inspector; neither would there be any 
accepted should there be any delay caused by lack of 
readiness for service of any power when called for." 
(Pause). 

“Well, go on; nothing wrong so far.” 

“The night in question there were two special mani- 
fest freights going through. We were in good shape to 
furnish power for one, but the other was going to keep 
us quite busy to get her ready for high-speed service by 
5:00 a.m. 

“T was remaining on duty until 11:00 p.m., when the 
night men came on, in order to make sure that each 
got the.assignment he was best fitted for, so that nothing 
would be overlooked, as I wanted no alibi. If anything 
went wrong it would be up to me, no one else. We now 
have, since the last reduction in forces, only one man 
who is expert on the air work on that shift and he is 
the most reliable I ever had. . 

"Well, he came in slightly tee'd up and a smell of 
liquor on him. He kept out of my way while I was 
getting the others lined up who were to finish engine 
No. 2380. When I got to him I received a jolt. I 
called him into the office and I need not repeat what 
I said. He explained he had that day had an increase 
in his family and had taken a few drinks and would 
not have come in, had it not been that he learned of 
the situation regarding the specials. 

"Under the circumstances, this being his first known 
infraction of any rules in the eight years he worked for 
us, I told him to lie down for a couple of hours—on the 
cot I use when I don't get home—and I would wake him 
up and see what shape he was in. This was done. He 
woke up quite fresh and eager to make amends; he did 
a first rate job, and the train went out and right on time. 
He was not paid for the two hours lost time and that 
is my story, sir." 


Curtain Drops 


I shall leave this right here, giving your readers an 
opportunity to say what they would have done had they 
been the S.M.P. | 

Bill Brown's Friend. 
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Machine Tool Show — 
A Panorama of Progress 


HE 400 railroad men—executive and supervising 

representatives of 62 American railroads—who 
visited the Machine Tool Show at Cleveland were privi- 
leged to view one of the most remarkable expositions of 
mechanical progress ever held. Between the time that 
the Show was opened at the Cleveland Public Audi- 
torium on September 11 and its closing on September 
21 over 50,000 persons were admitted to the 5¥2-acre 
exhibition space with its 250 exhibits of machine tools, 
small tools, accessories and shop equipment. The 1935 
show, the first in six years, not only surpassed anything 
of its kind previously held in the number and variety 
of exhibits, but also placed on public view the fruits of 
six years of intensive engineering development in the 
machine tool industry which has culminated in the pro- 
duction of machine tools and accessories so far superior 
to most of the equipment now in service that compari- 
sons are extremely difficult to make. 

It is impossible adequately to interpret this show to 
our railroad readers. There were, of course, many 
exhibits that were not of direct interest to railroad men 
except that they may have served to show the way to 
new processes which may eventually be introduced into 
the railroad field. The facts which stood out most 
prominently when viewing the progress in machine tool 
design as indicated by the show as a whole are that, re- 
gardless of the type of machine in which one may be 
interested, the builders have incorporated the greater 
strength and rigidity necessary to permit the use of the 
new cutting tools developed during the last few years; 
these new cutting materials have made it possible to 
secure production heretofore considered impossible with 
a precision and quality of finish equal to any rtquire- 
ments; greater machine service life and lower mainte- 
nance costs have been built into machines by the in- 
creasing use of anti-friction bearings and highly de- 
veloped lubrication systems, and, in order to make it 
possible for the operator to secure maximum output 
from these modern machines, the development of me- 
chanical and electrical controls has progressed to a 
point where even with the largest machine tools it is 
now possible for an operator practically to control every 
movement of the machine from a single position. 

It was explained by one machine-tool engineer that 
for some time efforts to improve machine-tool operations 
were concentrated upon the problem of reducing the 
actual machining time. It was not long before the ac- 
complishments in this direction made it possible to re- 
duce machining time through the use of higher cutting 
speeds with more efficient cutting tools and the introduc- 
tion of greater machine power to a point where the ma- 
chining time on a given operation was considerably less 
than the time required to set up the work and make tool 
changes between operations. Most of the machines at 
the show evidenced the fact that the concentration oí 
engineering effort on the part of the builders has re- 
cently been turned to a reduction in handling time, with 
the result that through the use of pneumatic, mechanical, 
hydraulic and electrical devices the machine-handling 
time has been greatly reduced. 

On those tools in which railroad men are primarily 
interested’ this phase of machine-tool development was 
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best exemplified in the planers and planer-type milling 
machines, the radial drills, the engine and turret lathes, 
and the milling and boring machines. Outstanding ex- 
amples of the extent to which control of machine-tool 
operations has been carried out are those, such as a 
large milling machine, in which all operations involved 
in the actual handling of the machine are controlled from 
a single small switchboard at the operator's station and, 
in the case of a turret lathe, on which refinement of con- 
trol has been carried to a point where the machine is 
actually one operation while it is being prepared for the 
next operation this being accomplished by a pre-selector 


Railroads Which Sent Representatives to 
the Machine Tool Show . 


Aliquippa & Southern 

Ann Arbor 

Atchison, Topeka & Santa Fe 

Baltimore & Ohio 

Belt Railway of Chicago 

Bessemer & Lake Erie 

Boston & Maine 

Canadian Pacific 

Central of Georgia 

Chesapeake & Ohio 

Chicago & Eastern Illinois 

Chicago & North Western 

Chicago, Burlington & 
Quincy 

Chicago Great Western 

Chicago, Indianapolis & 
Louisville (Monon) 

Chicago, Milwaukee, St. 
, Paul & Pacific 

Chicago, Rock Island & 
Pacific 

Chicago, St. Paul, Minne- 
apolis & Omaha 

Cleveland, Cincinnati, Chi- 
cago & St. Louis 

Cumberland & Pennsylvania 

Delaware & Hudson 

Delaware, Lackawanna & 
Western 

Detroit, Toledo & Ironton 

Elgin, Joliet & Eastern 

Erie 

Great Northern 

Grand Trunk Western 

Green Bay & Western 

Illinois Central 

Illinois Northern 


Kansas City Southern 

Lake Superior & Ishpeming 

Lake Terminal 

Lehigh Valley 

Louisville & Nashville 

Maine Central 

Michigan Central 

Midland Terminal 

Missouri-Kansas-Texas 

Missouri Pacific 

Monongehela 

Nashville, Chattanooga & 
St. Louis 

New York Central 

New York, Chicago & St. 
Louis 

New York, New Haven & 
Hartford 

Norfolk & Western 

Norfolk Southern 

Pennsylvania 

Pere Marquette 

Pittsburgh & Lake Erie 

Pittsburgh, Shawmut & 
Northern 

Reading 

Richmond, Fredericksburg 
& Potomac 

St. Louis-San Francisco 

St. Louis Southwestern 

South Buffalo 

Southern 

Toledo, Peoria & Western 

Toledo Terminal 

Union Pacific 

Wabash 

Wheeling & Lake Frie 


head in-which speed changes can be lined up while the 
machine is in operation. While one cutting operation is 
in progress the operator merely moves a cylinder, on 
which operation numbers are set up, to the next number 
in a sequence and, when the operation is completed, the 
rapid movement of a single lever immediately starts the 
machine going on the next operation. 

Those in the railroad industry who may have felt 
that the shaper and the planer were gradually being 
pushed into the background were forced to revise their 
opinion when they saw what has been done to modern- 
ize these two tvpes of machines so well-known in railroad 
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work. The application of new controls and new fixtures 
has made possible production on these types of machines 
which bids fair to keep them in the picture for some 
time to come. Among the unusual things seen in the 
field of planer design was a new type of machine which 
cuts in both directions, thereby opening up new possi- 
bilities in the field of planer work. 

That the surface of possibilities in the use of grinding 
for railroad finishing operations has only been touched 
is indicated by many of the grinding machines seen at 
the show. Not only have these machines been adapted 
to many new types of work, but the development in 
grinding wheels and fixtures has made it possible to 


A Self-Propelled 


produce finishes on parts which will contribute to longer 
life of many locomotive parts with a consequent reduc- 
tion in the cost of maintenance. In the field of milling 
machines, both large and small, the combined develop- 
ment of easily controlled machines, greater power, more 
efficient cutting tools, and ingenious fixtures has shown 
the way to the reduction in cost on many locomotive 
machining operations to a point far below that which 
is now common to the average railroad shop. One of 
the interesting exhibits, from a railroad standpoint, was 
a modern milling machine working on shoes and wedges 
which actually produced, during the progress of the 
show over 300 wedges for use on a large eastern railroad. 


Air-Conditioning System 


WS in co-operation with the Chicago & 
North Western car department, the Waukesha 
Motor Company, Waukesha, Wis., has developed a 
complete engine-driven refrigerating unit for air-condi- 
tioning service using bottled propane gas for fuel. This 
unit, which is thermostatically controlled just as are 
electrically driven compressors, has been in operation 
on C.&N.W. coach No. 6110 since June. Its fuel 
cost is low, and the engine-compressor unit operates 
smoothly and quietly and without objectionable fumes 
from the engine exhaust. 

Like the ice-cooled system, this mechanical unit does 
not require steam or electricity generated by the loco- 
motive for its operation, and, as its total weight ready 
for service is but 2,850 lb. complete, a net saving in the 
required tractive force to handle the train is effected. 
Within this weight and the space formerly occupied by 
the two ice bunkers on Coach 6110 is a complete inde- 
pendent engine-driven compressor and condenser unit 
with fuel supply sufficient to last from three to five days 
without refueling. The entire mechanism is built on a 
structural-steel chassis and mounted on pneumatic tires 
which are supported by channel-iron brackets secured to 
the underframe of the car so that vibration and noise 
cannot be transmitted to the occupants of the car. Flex- 


Unique gas-engine-driven com- 
pressor unit, thermostatically 
controlled, replaces ice on a 
Chicago & North Western coach 


ible refrigerating and fuel lines permit withdrawal of 
the unit on extensions of the mounting rails for con- 
venience in servicing and inspection. The entire unit 
can be quickly replaced without taking the car out of 
service. Tests so far show that fuel cost has averaged 
one dollar per 1,000 car-miles; less on fast runs than on 
the slower runs. 

In developing an engine-driven refrigerating unit, a 
number of basic considerations were set up as condi- 
tions for a satisfactory design. In the order of their 
importance, it was felt that (1) it must not impose an 
additional load upon the locomotive, sometimes already 
overloaded, either for steam or electric power generation ; 
(2) it must be economical to operate and maintain— 
cheaper in operation than existing systems; (3) it must 
be applicable to existing equipment with no major 


The Waukesha refrigerating unit and fuel cylinders occupy space formerly devoted to ice bunkers 
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Outside Temperature 
in Shode 


Average No. Passengers - 27 
Shaded areas represent periods 
when engine is stopped 


High... Eres 


Medium. 76 
Low.....1I* 


Setting 


Inside Car 
Temperature 


Thermostat 
Set on High 


Temperature Degrees F. 


Thermostat Set 
on Medium 


va: 
СҮТ 


10:00 11:00 12:00 
Р.М. 


7:00 
РМ. 


Typical performance of coach No. 6110 equipped with the 
Waukesha air-conditioning engine and compressor con- 
trolled by vapor thermostat 


changes ; (4) it must be simple, compact and safe; (5) it 
must have adequate capacity to meet the most severe 
weather conditions for long periods at a time; (6) it 
must not require time en route for recharging or routine 
servicing; (7) it must be instantly available for use re- 
gardless of car location—not dependent upon car move- 
ment and entirely independent of battery power; (8) it 
must be fully automatic in operation and responsive to 
thermostatic control; (9) it must be clean, quiet and 
smooth in operation. 

The introduction of bottled propane gas, and its wide 
commercial distribution by the petroleum refineries has 
made it at once practical and economical to consider an 
engine-driven unit. Propane has the high heat value of 
21,600 B.t.u. per Ib. and one gallon weighs 4.2 Ib. It 
is liquefied at moderate pressures and temperatures, but 
at atmospheric pressures gasifies readily. Shipped in 
tank cars as a liquid, the pressure at 70 deg. F. is 125 Ib. 
per sq. in. In Texas and Oklahoma where it has already 
found a large market and is distributed by practically all 
the oil refineries, its quoted price is three cents per 
gallon in car lots, f.o.b. the refinery. Propane has 
nation-wide distribution. It thus affords a potential 
power which, based on its heat value, is even cheaper 
than Diesel fuels. Because of its prompt evaporation, it 
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The unit rolled out from under the car on the folding 
track for maintenance 
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is safe to handle as no puddles of the liquid can form. 
It is an ideal fuel for internal-combustion engines be- 
cause it has high anti-knock characteristics, with an oc- 
tane rating of 125, forms a true and perfect gas mixture 
without adjustment, requires no choking for starting, 
and produces no crankcase dilution. It burns without 
smoke and does not exhaust noxious or poisonous gases. 

With the proper fuel available, the selection of the 
Waukesha heavy-duty industrial engine as a basis for 
the design was adopted. This engine has been modi- 
fied to increase its compression ratio to 9:1 so that the 
operation. of the engine on propane gas is extremely 
economical. This solved the power problem most satis- 
factorily as each car has its own individual self-generat- 
ing power unit. The locomotive is thus relieved of all 
additional burden and, in fact, the dead load is reduced 
as the weight of the complete unit is under 3,000 Ib. per 
car, and the equipment which it replaces is generally 
much heavier. The engine is connected by a three-shoe 
expanding clutch operated by inertia to a four-cylinder 
vee-type refrigerant compressor which is driven by 
multiple V-belts. Secured to the compressor housing on 
either side are large tubular condensers, air-cooled, while 
the forward end of the compartment is opened to admit 
air which is drawn in by a large propeller-type fan. 
Heavy grilles protect the fan openings as well as the 
condensers from mechanical damage. 

The entire unit falls well within the limits of con- 
ventional ice bunkers. Its overall length is 72 in., its 
height 3175 іп. and its width 39 in. The unit in the 
chassis weighs 1,650 Ib. Balancing the unit on the op- 
posite side of the car in the place occupied by the ice 
bunkers is the fuel-receiver holder and rack, the weight 
of which with three loaded receivers is 600 Ib. The fuel 
section is considerably smaller with a length of 54 in., 
width of 44 in., and a maximum height of 32 in. The 
installation on existing ice-cooled cars requires only the 
removal of the ice bunkers and the installation of the 
hangers for the compressor unit and the fuel receiver 
on the opposite side. 

Within the car, the circulating water system may re- 
main unchanged if a heat exchanger is mounted beneath 
the car on the same side as the fuel-receiver rack and 
the water circulated in the conventional manner. The 
modern direct-expansion system can be applied if de- 
sired with almost equal facility, and provides more ef- 
ficient operation by substituting the refrigerant itself for 
the water in the car-cooling coil and operating with 
direct expansion in the coil. The North Western trials 
were conducted with the installation made both ways to 
compare the relative efficiencies. 


The fuel cylinders and holder with the covers removed— 
The heat exchanger shown at the left is not used with 
direct-expansion cooling 
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In selecting the proper size of units, it was felt that 
by relieving the locomotive of the power requirements, 
the only limitation to adequate capacity was the maxi- 
mum requirements developed by experience. А unit 
with seven tons capacity was selected and the engine 
itself was picked so that additional power would be 
available for special operating requirements without 
change. The demand upon this engine is less than half 
Of its maximum capacity, and normal operating speed is 
likewise much below the speed at which this engine is 
usually applied. It is a four-cylinder unit with a bore 
Of 3 in. and a stroke of 4 in., and develops 18 hp. on 
Propane gas at 1,000 r.p.m. It is equipped with its own 
six-volt electrical system for starting and ignition. It 
has full automatic pressure lubrication and is started and 
Stopped automaticaly by the thermostats within the 
car. Safety controls stop the unit automatically if the 
engine overheats either from oil or water failure, and 
they likewise permit cranking only for a limited period 
in the event the fuel supply is exhausted. The Ensign 
£as carburetor is a simple mixing valve which has fixed 
jets without any adjustments. A large oil-type air 
cleaner is used which protects the intake from dust and 
increases the life of the engine. The lubricating oil is 
carried in the engine base which holds a supply ade- 
quate for a thousand hours of continuous operation. The 
fuel system, when fully charged, will operate the engine 
continuously at maximum, capacity for 60 hr., but, as the 
normal cycle requires operation only a part of the time, 
this is equivalent to greater number of days of duty on 
one fueling. Thus, no time en route is required for 
recharging or servicing, and the unit is always available 
for full-capacity operation as long as there is fuel re- 
maining in the receivers. 

Special means have been taken to prevent the trans- 
mission of vibration from the unit into the car. A 
unique suspension has been developed which carries the 
entire weight of the engine-driven unit and chassis on 
four industrial-type pneumatic tires. These tires and 
their roller-bearing wheels serve the double purpose of 
insulating the unit from the car body and facilitating its 
withdrawal from under the car for inspection and servic- 
ing. It has been found, in practice, that even with the 
car standing in the terminal, it is hardly possible to 
detect whether the unit is in operation or not. Observers 
who have conducted the tests on this unit were required 
to depend upon a single light at the control cabinet 
for this purpose. With the use of propane and its com- 
plete, clean burning, it is said to be difficult for an ob- 
server standing beside the unit to tell whether or not 
it is in operation. The engine compartment is insulated 
by the Burgess method of sound absorption. 

The following is a summary of the fuel cost in operat- 
ing the Waukesha engine-driven refrigerating unit on 


The combined engine and compressor unit ready for 


installation on the car 
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The compressor and fan are belt-driven from the 
transmission 


Chicago & North Western car No. 6110. These tests, 
as well as the installation of the equipment, were under 
the direct supervision of W. E. Dunham, superintendent 
of the car department. 


MENoMINEE Run, Train No. 209 anp 210 (Durinc June, 1935) 


Total miles run during test period....... ы nnn 5,280 
Total miles between Chicago and Menominee............-- 264 . 
Running time between їегпїпа1з.................. .7 hr. 10 min. 
Total fuel (propane) used in lb... 343% 
Total fuel (propane) used in gal.........- 81 


Lb. of fuel (propane) per 1,000 tar miles, кА He 
Gal. of fuel (propane) per 1, саг-тіез. .............6.- 4 

Note—Outside temperature for June ranged between 69 and 84 deg. F. 
Propane costs $0.055 a gal. delivered in Chicago; hence: $0.055 x 15.3 = 
$0.87, cost of propane per 1,000 car-miles. 


Rapip City Run, Tratn No. 411 AND 412 (DumiNG JULY AND 
Aucust, 1935) 


Total miles run during test period ў 6,946 
Total miles between Chicago and Rapid City, S. D. 940 
Running time between terminals... . ES 10 hr 
Total fuel (propane) used in 1Ь..... 820 
Total fuel (propane) used in да|.................... 193 
Lb. of fuel (propane) per 1,000 car-miles....... eee 118 
Gal. of fuel (propane) per 1,000 саг-тіеѕ................- NN LS 
Note—Outside temperature ranged between 77 and 98 deg. F., as indi- 
cated on the performance curve shown in one of the illustrations. Propane 


costs $0.055 a gal. delivered in Chicago; 
cost of propane per 1,000 car-miles. 


hence: $0.055 x 27.9 — $1.53, 

About one quart of lubricating oil is required for each 
1,000 miles of car travel. 

An interesting side light on the test occurred July 28, 
four miles east of Rochester, Minn., where the train 
was delayed for six hours by a washout. АП battery- 
driven equipment had to be operated at reduced capacity 
so that the ice-activated cars would not run short of ice 
while the engine unit on car No. 6110 furnished cooling 
for the entire six hours. 
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Covers removed showing the engine and compressor 
compartments 
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Corrugations Inerease 
Life of Firebox Sheets 


HE greatest amount of expansion in a firebox comes 

at a location where the temperature is highest and 
increases with the length of the sheets. The point of 
maximum expansion is in the side sheets under the 
arch. Here the horizontal length under the arch is more 
than three times the vertical height. The short life of 
such side sheets proves that the expansion here is be- 
yond the fatigue limit of the steel. The Boston & Maine, 
in order to take care of this expansion in a 100-sq.ft. 
box without exceeding the elastic limit, a few years ago 
tried the experiment of pressing in the sheet three ver- 
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Corrugated strip in side sheets of В. & M. locomotives 
with large fireboxes 


tical corrugations, as shown in the sketch. These cor- 
rugated sides were installed on one side of locomotives 
Nos. 4013, 4014 and 4016, the regular flat sheets being 
retained on the other side. All of these corrugated 
sheets are still in service (one was removed for inspec- 
tion and replaced) and have had approximately four 
. years’ service to date—one has passed 50 months. The 
flat sheets opposite have all been renewed once and some 
twice. From this experience it will be noted that the 
first three experimental installations have to date more 
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than doubled the life of these locomotive side sheets. 

These corrugations may be pressed singly and the 
patches then welded in the box if it is not convenient to 
press the side sheet itself. The only difference is one 
of relative cost. 


Feedwater Heat 


Booster 


HE Wilson Engineering Corporation, Chicago, has 
T recently placed on the market a heat booster which 
is now in service on several feedwater-heater-equipped 
locomotives. The purpose of this device is to prevent 
the possibility of delivering cold water to the boiler under 
any condition. It also eliminates the necessity of issuing 
instructions to the engine crew in regard to this pos- 
sibility. 

The device raises the temperature of entering feed- 
water approximately 100 deg. F. regardless of tank or 
branch-pipe temperature. It also appears to have solved 
the difficulty in foaming water districts where the use of 
the injector has been found necessary to emulsify the 
anti-foaming compound used, thus making the feed- 
water heater continuously available. 

In operation the device primes itself as soon as the 
feedwater pump starts delivery. The pump is ''un- 
loaded" at from 5 Ib. to 10 Ib. pressure by the kinetic 
energy of the induced live steam. 

Tests have shown that the device raises the feedwater 
temperature approximately 100 deg. F. This tempera- 
ture is maintained throughout the range of the tem- 
perature of the feedwater which is from 50 deg. to 210 
deg. F. Thus, if the pump delivery temperature is 200 
deg. F., this device raises the temperature to 300 deg. F. 
before it enters the boiler. No change in the thermal 
efficiency, plus or minus, is expected or obtained. 

The device is installed anywhere in the branch pipe 
ahead of the line check or, as shown in the illustration. 
between the boiler check and the stop valve. It can be 
quickly and easily installed in the enginehouse. І 


Live Steam Valve 
Keep open 


Booster 
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Live Steam 
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Method of installing and sectional view of feedwater 
heat booster 
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EDITORIALS 


Fuel Economy 
Bulletins 


One of the most interesting fuel economy bulletins pre- 
sented at the recent meeting of the International Railway 
Fuel Association at Chicago pertained to the use of loco- 
motive fuel at engine terminals and stressed the possi- 
bilities of economy by more careful handling of this fuel. 
The bulletin stated that approximately one scoop out 
of eight of locomotive coal is burned on the locomotive 
while in charge of engine terminal forces ; and that cor- 
rect standard practices for building and preparing fires, 
cleaning fires, banking fires and dumping fires should 
be developed and strictly adhered to. Engine-terminal 
supervisors who make sure that correct practices are 
followed in these particulars will contribute sub- 
stantially to over-all fuel economy. The bulletin stated 
` that this saving might amount to as much as 5 per 
cent of the present consumption of coal at engine 
terminals on the road in question, or a saving of about 
$50,000. 

The upper part of the bulletin was devoted to a 
diagram which carried the challenge “Help Save Coal" 
and gave the relative standings of various divisions as 
regards fuel performance, showing the unit fuel saving, 
as well as the value of coal saved, on each division. 
The names of the divisions which were unsuccessful in 
saving coal were not included on the honor roll, a very 
significant omission which will doubtless prove helpful 
in stimulating more intensive fuel saving efforts on the 
divisions which have apparently become lax and per- 
mitted wasteful fuel practices to develop. 


By What Authority 
Do They Speak? 


Bert M. Jewell, president of the Railway Employees' 
Department of the American Federation of Labor, is 
reported in the newspapers to have stated in an address 
before the Brotherhood of Railway Carmen of America 
in Montreal, that the so-called standard railroad unions 
were advocating the nationalization of railroads in the 
United States. 


Advocate Government Ownership 


On June 20 of this year the Association of Railway 
Labor Executives adopted resolutions favoring the im- 
mediate taking over of the railways of the United 
States by the federal government and the creation of 
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agencies within the federal government to manage and 
operate the railways. Of the twenty-one associations 
represented in this organization, two voted against the 
resolution—the Brotherhood of Locomotive Engineers 
and the Switchmen’s Union of North America. 

What right have the labor union leaders to commit 
their organizations to so radical a program without 
first getting some expression and approval from the 
members? We know and come in contact with many 
members of these organizations, but it is unusual to 
find one who favors government ownership of railways. 
From whom have the labor leaders received their in- 
structions or mandate? Apparently they are going 
ahead on their own initiative. Will the members of 
the unions stand for such high-handed procedure? 


Collective Bargaining and Politics 


We hear much about collective bargaining and its 
importance. To a large extent it has been approved 
of by the railways of this country for many decades. 
It is generally recognized that some form of collective 
bargaining is essential under modern conditions, al- 
though it is deeply to be regretted that too frequently 
quarrels between the managements and the workers 
are being dragged into politics by the labor union 
leaders, with bad results. The unions are organized 
for the purpose of bargaining with the employers, but 
judging from recent happenings labor leaders are in 
many instances passing up even the formal appearance 
of dealing with the railroad executives and are taking 
their demands direct to Washington and to the politi- 
cians. Do the unions, which have so long contended 
for the right to “bargain collectively,” now wish to re- 
nounce that right and seek their ends entirely by 
political means? 

In collective bargaining there is an element of give 
and take on both sides and some attempt to settle ques- 
tions on a basis of justice. In politics, right and wrong 
have little weight; the decision goes to the side which 
can muster the most votes in Congress. Perhaps the 
labor leaders think they can gain more by politics now 
—but maybe, sometime, the political situation may 
change. There is no guarantee that future Congresses 
will be as friendly to organized labor as this one has. 
Under such circumstances retention of collective bar- 
gaining would be a bulwark of protection for the 
unions. 

But just establish the precedent of running to Con- 
gress for everything, and collective bargaining will 
die—and probably will stav dead. To a certain extent 
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Congress and the Administration have apparently ap- 
proved of this procedure—at least they have stood for 
it. The pickings have been so easy for the labor union 
leaders that they apparently feel that they will sit even 
prettier if the railroads are taken over by the govern- 
ment. This is perhaps to be expected on the basis of 
recent past performances. The labor union leaders 
do not realize that the private managements stand as a 
buffer between them and the demands for lower rates. 
Remove these managements and railway labor would 
have to bear the full responsibility for railway rates. 
After all, there are a lot more votes in this country 
which want low railway rates than there are votes 
: which demand high railway wages. Let the public 
once understand this, as they certainly would under 
government ownership, and—collective bargaining be- 
ing dead—it is easy to predict what would happen to 
wages. 


Pitting Labor Against Capital 

A group of men from industry studying how to im- 
prove human relations, recently came to the conclusion, 
after several days of conference, that the Administra- 
tion at Washington was more or less intent on array- 
ing labor and capital against each other. This is most 
unfortunate; there is a question as to whether any in- 
dustry can succeed or function effectively and efficiently 
in the public interest under such conditions. We hold 
no brief for or against labor unions, but we submit 
that they must play the game in the public interest, 
which, in the last analysis, is their own selfish interest, 
just as we expect railway and industrial executives to 
be governed by similar ideals. 

The possibility of government ownership of the rail- 
roads has been studied and debated in this country for 
many years. The public is obviously not interested in 
the question; in fact, it is quite apparently opposed to 
government operation of the railways. This decision is 
based on experiences during and following the World 
War, on the comparison of railroad results in this 
country with those of other countries, and on many 
studies by various and independent groups of research- 
ers. Only a disaster or a crisis which would leave no 
other recourse open would warrant making such a 
change. 


Co-ordinator Eastman's Position 


Co-ordinator Eastman has been regarded as an ad- 
vocate of government ownership of the railroads. In 
a report transmitted by the Co-ordinator to Congress 
and the President, made public January 30, 1935, the 
advantages and disadvantages of government owner- 
ship were presented and the conclusion was drawn that 
"under present conditions particularly, it would be 
essential to its [government ownership of railways] 
successful operation, that the public trustees be given 
an absolutely free hand. Only an enlightened and sus- 
tained force of public opinion could accomplish this 
result, and the Co-ordinator has as yet seen no evidence 
of such public opinion. It would be dangerous to take 
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so far-reaching a step until the country is prepared to 
welcome it and to lend it the support and protection 
essential to its success." 

Mr. Eastman surely cannot be accused of being 
partial to private ownership. As a matter of fact, in 
introducing the list of disadvantages of government 
ownership, we find him making this statement: "The 
Co-ordinator believes, for the reasons given in his first 
report, that the ordinary and grosser dangers com- 
monly believed to be attendant upon government own- 
ership and operation could be avoided, but that there 
are certain special dangers under present abnormal 
conditions." 


What Do Labor Union Members Say? 


In other words, the Co-ordinator passes lightly over 
the objections which have been urged against govern- 
ment ownership by thoughtful students and observers 
of this problem. He does feel, however, that there are 
certain disadvantages now existing which far offset any 
advantages to be gained from government ownership. 

We commend a reading and study of his report to 
the railroad labor leaders, who apparently on their own 
initiative and without authority or mandate from the 
members of their organizations, are advocating the im- 
mediate taking over of the railways. What have the 
men in the ranks to say about this misleadership ? 


Mechanical Associations 

Deserve Support 
There are, or formerly used to be, a total of ten 
associations of minor mechanical department super- 
visors. One dropped by the wayside quite a number 
of years ago, and another was absorbed and finally dis- 
continued about four years ago. Of the eight remain- 
ing, only four held annual meetings this year and only 
two of the meetings held were at all well attended. If 
the objective of railway managements is to permit these 
associations to lapse and gradually pass out of the 
picture, this objective would seem in a fair way to be 
accomplished. 

It is more likely, however, that the present keen 
urge for reduced expenses, coupled with a desire to 
see which of the associations have some real vitality and 
“reason for being,” has led managements to display a 
rather non-committal attitude and say that the associa- 
tions may hold business meetings, but there must be 
no attendant expense to the railroads. In view of this 
attitude, much credit should be given to the four asso- 
ciations of fuel men, traveling engineers, general fore- 
men and master boilermakers which held meetings in 
September at Chicago, as described elsewhere in this 
issue. The total registration of about 125 members at 
the International Railway Fuel Association meeting 
and an equal number at the Master Boiler Makers’ 
Association meeting is especially commendable because 
by far a great majority of the men came on their own 
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time and at their own expense to secure information 
which is of primary benefit to the railroads they serve. 

In may be admitted that the associations of me- 
chanical department supervisors have been guilty of a 
certain amount of duplication of effort, some misguided 
effort, and, all too often, relatively weak programs, 
with no action taken to summarize and make generally 
available the conclusions from such worth-while re- 
ports as were presented. In spite of the deficiencies 
mentioned, all of which can be overcome, the idea be- 
hind the mechanical department supervisors' associa- 
tions is a good one. It can hardly be questioned that, 
almost without exception, these associations possess 
potential capacity to improve the knowledge and ex- 
perience of individual members and thus promote more- 
efficient railroading. 

The cue for all of the associations which are not 
completely discouraged, and still feel that they play a 
real part in the railroad program, is to redouble their 
activities during the coming year and miss no oppor- 
tunity to inform their superior officers, not only regard- 
ing the good work which has been done in the past, but 
also regarding the work and objectives planned for the 
future. Steam railroad transportation is a business sec- 
ond only to agriculture in magnitude and the ground of 
possible improvement in operation and maintenance 
methods has hardly more than been scratched. It should 
be plowed deep. Any group or groups of railway super- 
visors who can help to this end by making a real 
contribution to better railroading will deserve and un- 
questionably will receive the support of higher railway 
officers responsible for transportation results. 


Is the Cart 
Before the Horse? 


The Federal Co-ordinator’s Section of Transportation 
Service has issued a report on types of motive-power 
equipment proposed for use in container power cars. 
This is in the nature of an appendix to that portion of 
the freight-traffic report which deals with co-ordination 
of rail and highway traffic. Manufacturers of various 
types of motive-power equipment for use as locomotives 
or for installation in power cars were asked to submit 
designs utilizing appliances already in commercial use 
here or abroad to meet the following general specifica- 
tions: (1) Speeds of 60 m.p.h. on straight, level track 
with two or more trailers in trains of gross trailing 
loads as high as 500 tons; (2) double-truck container 
power car with a clear platform space back of the 
engineroom and cab or between the enginerooms and 
cabs, varying in length for the loading of two, three, 
four or five containers. 

The report contains an interesting collection of pro- 
posals for steam power plants and gasoline and Diesel 
engines with electric, mechanical or hydraulic trans- 
missions, some embodied in separate locomotives and 
others fitted on flat cars for the direct handling of con- 
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tainers. Some of the locomotives are types which are 
already familiar to the railroads; others are known to 
have been under development for some time, although 
they have not yet been in practical service. 

While it may be that some of these applications are 
incapable of ultimate practicable development, it is rea- 
sonable to assume that at the present state of motive- 
power developments no inherent difficulty need be ex- 
pected in the building of power units to meet the 
specifications laid down by the co-ordinator. The real 
question to be asked, however, is what place in the 
scheme of rail transportation freight motor cars may be 
expected to take. To what extent can the railways 
regain lost freight traffic by the use of frequent light 
trains consisting of a container power car, with or 
without a few trailers? Can this method of operation 
alone, superimposed upon present mass transportation 
methods of operation and without a complete change 
in freight classification and tariffs, be made economic- 
ally practicable? With the types of motive power al- 
ready well established, to which no doubt others are 
yet to be added, the method of motive-power application 
and the size of unit can be adapted to the needs of the 
traffic. But first it must be determined what changes. 
if any, in principles and methods of operation are eco- 
nomically desirable. 


NEW BOOKS 


Tue MECHANICS OF A LOCOMOTIVE ON CURVED 
Track. By S. №. M. Porter. Published by The 
Railway Gazette, London, England. Paper bound, 
32 pages, 9 in. by 12 in. Price, 5 shillings. 


This paper was first published as a serial beginning in 
the Railway Engineer and completed in the Railway 
Gazette after the consolidation of the two publications. 
The author was educated in England and, after work- 
ing for a while with the locomotive firm of Nydquist & 
Holm, Trollhatten, Sweden, entered the service of the 
London, Midland & Scottish Railway. In 1929 he was 
appointed assistant to Sir Henry Fowler, head of the 
newly formed research department. For this paper 
the author received the George Stephenson award of 
the Institution of Mechanical Engineers. 

The behavior of a locomotive or a car passing around 
a curve at speed and the forces produced on the wheels 
and the track is a complicated problem in railway me- 
chanics. The bearing on rolling-stock design, particu- 
larly for high speeds, is, however, important. If the 
forces become too great, the flange of the wheel will 
mount the rail and derailment will occur. 

The paper is probably the most complete mathemat- 
ical and mechanical analysis of the problem that has 
ever been attempted. After consideration of the forces 
acting on a curve and on the truck and a consideration 
of the slip between the tire and the rail, there are seven 
appendices giving calculations and analyses in detail of- 
the problems involved. 
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THE READER'S PAGE 


The Roundhouse 
Foreman’s Lot 


То THE EDITOR: 

I do not agree with the writer of The Roundhouse 
Foreman’s Daily Log, nor with those taking sides with 
him. It is all a lot of bunk, or self pity, or trying to 
pat yourself on the back. 

One writer states that some of those in superior au- 
thority in the mechanical department should try it, and 
that under the same conditions they would be nerve 
wracked flops in two weeks; this is all bunk. Our 
superiors have all passed through the mill and that is 
the reason that they are our superior officers. I per- 
sonally have seen some of them as they were going 
through the mill and know that they had their troubles 
also. 

I have no complaint to make, as work is my hobby, 
and the more of it, the better I feel. I have quite a 
little charge myself, as I am the enginehouse foreman. 
car foreman, wrecking foreman and no assistant, as well 
as storekeeper, timekeeper and do my own clerical work. 
I find time to take active part in church work, as well 
as to do a lot of work around home. І also find time 
to be one of the leaders in our six-team church soft ball 
league and to help my children with school work and 
many other things in my community, and thankful for 
it all. 

Tooting my own horn some more, I am also now on 
my eleventh straight continuous years of no personal 
injuries to any employees working under my super- 
vision, and I have the good will and respect of all my 
superiors as well as the ones who are under my super- 
vision. 

J. B. SAMPLES. 


An Eeonomieal 
Process 


To THE EDITOR: 

Possibly the following report on some metal-spraying 
we did as a trial would be of interest to some readers. 

We are finding many economical uses for this newer 
method of building up worn parts. It is not practical 
to use the autogenous process to build up armature- 
shaft bearings on account of some distortion which takes 
place due to the heat; therefore, in this instance we 
made a trial and turned the worn bearings of а 71%4-hp. 
motor Ив in. below the original diameter, then sprayed 
a high-carbon steel wire on them both. The total cost 
of turning, spraying and grinding was: 
2 Pa >. bigh carbon stech, e oes a R EA да ne we pet WE 


Y. RVR ce wed Le ae RP ER va og ede ed eR CRY ЦИ 
38 cn ft. acetylene gas. 
134 CHE Sprayingin. £255 abes inb eit Re Seah S tees E Ee oa Куш 
1 hr. grinding bearings.......... 0.00. ааа 


Total 

А new shaft would cost, with application, $6.75. 
This motor was run under a fair load for 558 days 
of 8 hours, or 4,464 hours, making 468,720,000 revolu- 
tions. We then inspected and measured the hearings and 
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found less than .00050 wear. "We believe the applica- 
tion of the high carbon wire spray to add much to the 
life of similar bearings. 

It has. also been found quite a practical economy to 
spray stainless or alloy steel on common steel water- 
pump piston rods. 

"SPRAYER." 


Hose Reclamation 
Practice Questioned 


To тне EDITOR: 

After reading carefully the article on page 397 of the 
September Railway Mechanical Engineer, entitled *'Re- 
pairing Hose at Pitcairn," I cannot refrain from writing 
to offer certain criticisms of the methods described. 
For example, why are the hose tested after being re- 
moved from the cars? It seems to me that the car man 
who took them off must have had some good reason. 
and, in this case, I think much time is lost in making 
the test, as the hose should be considered scrap. 

In the shop where I work, which mounts an average 
of 5,000 hose per month for a large western railroad, 
it is our assumption that when a hose is removed from 
a car it is fit only to be scrapped. When received in 
the shop, all hose are stripped and the blanks baled and 
sold. The couplings and nipples are separated, the 
couplings being thrown into a bin and the nipples placed 
near the cleaning position, where a motor-driven scratch 
brush, operating at a speed of 3,450 r.p.m., is used to 
thoroughly clean the nipples. Those with defective 
threads are sent to the pipe machine if suitable for re- 
threading. The clamps are opened on a shop-made 
machine close to the stripper, which restores the clamp 
to its original contour. Clamps having '4-in. holes are 
taken to the drill press and redrilled for $ в-іп. bolts, 
as the smaller bolt is not used on our road. The groove 
cleaner, referred to in the article, may do the work, but 
not as thoroughly as a motor-driven emery disc, which 
removes all dust and rust and does the job much quicker. 

The article states that the hose are pushed on to the 


fittings by a machine, but this is not very good practice, 


as the hose lining may be torn. А safer method is to 
push the hose on by hand. The idea of using a steel 
ball to ascertain if the inner part of the hose is ob- 
structed seems to be somewhat far-fetched, as the proper 
inspection of various hose parts before assembling, and 
the exercise of due care in avoiding damage to the hose 
lining when the coupling and nipples are applied, would 
seem to assure an unobstructed opening through the 
hose. 

In conclusion, I am at a loss to understand how the 
Pitcairn air-brake shop "gets by" with a soap suds test 
which apparently shows the condition of the hose only. 
In testing air-brake hose, they should be completely 
submerged in water so that, when the air pressure is 
applied, any defects in the fittings, as well as the hose. 
will be detected. It is surprising how many sand holes 
will show up under a water test, also thin gasket seats. 

ArR-BRAKE FOREMAN. 
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Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 
the course of a month. Here are a few that 
have strayed in during recent weeks. 


What About Ship-by-Rail Clubs? 


What has become of the hundreds of Ship-by-Rail and Travel- 
by-Rail Clubs that were going to put the roads back on a 


paying basis with dispatch? Have the employees who started 
these clubs become reconciled to the short week and settled down 
on the nest, so to speak, to let competition take care of itself? 


Fuel Economy and Air Pumps 


In the matter of fuel economy. I am wondering if the differ- 
ence in steam consumption between two 11-іп. air pumps апа one 
815-in. compound pump would justify scrapping the older type of 
pump. The necessity for compressed air mounts larger with the 
newer devices that are most always operated by compressed air. 
It might simplify matters for the stores department, also, if it 
could be relieved of carrying a few parts for every kind of pump 
and not enough of one kind for any pump. 


Specialty Manufacturer Knows Best 


An epidemic of steam leaks in the front ends of a certain 
class of locomotive was finally traced to shop-made bolts and 
studs, made of common steel, whereas the chrome-nickel steel 
bolts supplied by the manufacturers have a high elastic limit and 
don't yield and leak at high smokebox temperature. The fuel 
saving over a year's time would buy a lot of good bolts and 
studs. It stands to reason that the people who have specialized 
in the making of these parts are much better equipped to furnish 
them. 


**Dolling Up" Passenger Coaches 


The railroads might catch the public eye by a lot of painting 
and decorating along with air conditioning and streamlining, 
which suggests speed to the eyes; wouldn't the public sit up 
and take notice if it should see coaches painted in some of the 
newer colors used on automobiles and airplanes. The lighting of 
coaches can be improved with some new fixtures and light globes 
of sufficient wattage to afford a first-class reading light. А 
head rest on seats, clean, with the road's monogram done in 
appropriate colors, might help a little, too. 


A Roundhouse Foreman-Philosopher 


The enginehouse foreman's position was never a sinecure, and 
less so today where he is compelled to work with depleted forces 
and little or no material to make repairs. This condition has 
been brought about, as you know, due to the financial condition 
of the railroads as a whole. No matter how trying the duties of 
the enginehouse foreman are, it is up to him to perform those 
duties to the best of his ability and as cheerfully as possible; and 
co-operate as closely as possible with his fellow foremen, thereby 
lightening his duties. We all know that the managements of the 
railroads today are hard put to it to reduce their expenses and 
make as good a showing as they possibly can. We hope that 
this condition will not last much longer, and that a brighter fu- 
ture is in store for the enginehouse foreman, as well as all em- 
ployees of the American railroads today. 
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Inspection of Trucks and Buses 


The I. C. C. powers should be extended to cover the inspection 
and repairs of trucks and buses in the same way that the loco- 
motive inspection rules are enforced. The gravity of the situa- 
tion can be pictured by a report made of a truck which was 
struck by a locomotive. Questioning the driver after the acci- 
dent, the conductor learned that the driver saw the engine, but 
his brakes were inoperative and so he decided to beat the train 
to the crossing. This explains the cheap truck rate. They get 
by for awhile, at least, spending nothing for needed repairs that 
would keep their vehicles in safe and suitable service. 


Truck and Bus Employees 


The traffic will become more evenly divided when the truck 
and bus employees are paid something in comparison to the 
standard rail wages (and not that I think the rail wages are 
too high, but wages in other classes are too low to measure 
up to the American standard). Put the trucks under the hours 
of service law that the trainmen are governed by and there 
will be an increase in truck rates to meet fair working condi- 
tions, and there will be a few less pleasure cars crowded off 
the highway by truckers greatly fatigued írom excessive hours 
at the wheel. Public safety is entitled to this consideration 
and most anyone will agree when they see as I did, on a Sunday 
afternoon recently, three large trucks pulled up at the side of 
a transcontinental highway, the men sprawled on a blanket on 
the ground and their state of exhaustion such that, the shade 
having shifted, all were lying in the sun unmindful of the intense 
heat of midsummer. 
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With the 


Car Foremen and Inspectors 


Painting Railway Passenger Cars* 


Part I 


By A. M. Johnsen* 


MONG the many papers on paint in all of its vari- 

ous phases covered in this symposium, my subject 
on painting railway passenger cars, relatively speaking, 
covers a limited field. While railway passenger-car 
paint involves but a comparatively small percentage of 
this country's paint production, it is principally of in- 
terest from a technical standpoint. Perhaps in no other 
place in industry are the demands on paint quite com- 
parable to that put on railway passenger-car coatings 
by reason of the service conditions in railway operation. 
A railway passenger car is out of doors all the year 
round, subject to all weather conditions. The coatings 
are frequently, in a brief space of time, subjected to 
wide ranges in climatic conditions, as for illustration in 
the instance of through route travel from northern points 
where extreme weather conditions may prevail to ex- 
treme southern points where opposite weather conditions 
exist. Likewise, in transcontinental service going across 
the hot deserts and next passing through mountain snow. 
The cars are subjected to the alkali dust of the deserts 
and the salt sprays of the ocean. The outside coatings 
are subjected to the acid gases formed from the loco- 
motive smoke which envelops the cars, and, continu- 
ously while in operation, to the blasting action of cin- 
ders and sand. A dirt film gradually bakes on the 
surface of the car. This is a very tenacious covering 
which periodically must be removed by strong cleaning. 
The painted surface must withstand all of these condi- 
tions and still present a good appearance for at least 
two years of service operation, which, in the instance 
of sleeping cars on some lines, is upwards of 360,000 
miles for the period. 

I hold no brief for any particular paint system, but 
will briefly outline our experience as most satisfactorily 
meeting these severe service conditions. We are always 
seeking new and improved materials and products. On 
Pullman cars we continue to use the oleo-resinous type 
of materials. We have experimented, by way of labora- 
tory and car trials, with such coatings as pyroxylin lac- 
quers, synthetic resin products and enamels, and, while 
such test investigations continue, here are some of the 
problems that we have encountered: 

1. Lacquer which gives remarkable service on auto- 
mobiles in our experience chips off in spots on corner 
posts, vestibule ends, rivets, and projecting parts sub- 
jected to more severe contact with road ballast. Also, 
lettering and decorations wear off somewhat rapidly and 
— e Abstract of a paper presented by Mr. Johnsen, who is engineer of 


tests, The Pullman mpany, before the Philadelphia Regional meeting 
of the American Society for Testing Material, held March 6, 1935. 
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these conditions introduce a' maintenance difficulty. 

2. Enamels produce very satisfactory finishes, but so 
far have not been found so desirable as varnish, due to 
the fact that they do not give the protection to lettering 
and decorations that we get from a clear varnish coat 
over the color, and a varnished surface is more easily 
cleaned. 

3. Varnishes made with synthetic resin materials give 
good finishes, but so far have not demonstrated suffi- 
cient.superiority to warrant general adoption, although 
this type of finish holds promise. This statement, how- 
ever, can apply to any of the other types of finishes still 
in their development stage for railway service. 

With these preliminary remarks, I shall proceed to 
describe our present Pullman standard paint practice, 
which no doubt is familiar to many of you. 

Paint operations on a steel car commence early in its 
construction. All connecting and overlapping joints 
must be treated in order to protect later inaccessible parts 
from corrosion during the life of the car. For this 
treatment we employ chiefly a liberal application of red 
lead and the better grades of iron oxides. All subse- 
quently closed-in portions of the structure are treated 
with an approved metal preservative paint composed 
mainly of lead, zinc, carbon and iron oxide pigments 
with pure linseed oil. This treatment adequately pro- 
tects the structural interior for the life of the car. The 
enclosed sections, of course, do not have to weather the 
elements. They are, however, subject to condensation 
in some degree by reason of temperature difference 
existing between the interior and exterior of the car. 
although this is limited by the insulation material applied 
after the protective coating throughout against the inner 
faces of both inside and outside sheets of the wall and 
roof construction. After all of the exterior and interior 
sheets have been framed over the skeleton, the car is 
ready for painting. 


Exterior Painting 


We paint the exterior for the purpose of rust protec- 
tion and in order to obtain a smooth, attractive finish. 
If the problem of preservation only were involved, as in 
the instance of many types of structures, a great deal 
less material and labor would naturally be involved, but 
we take pride in appearance and, therefore, do much 
preparatory work and employ good materials as the most 
economical in the long run. We get ten to twelve years 
from these exterior undercoats and from two to two and 
one-half years on the top finish coats. It is highly im- 
portant that the initial paint treatment be such as will 
best serve its continued maintenance. The success of 
any paint treatment is predicated on proper treatment 
of surface and the priming coat. Ordinarily hot-rolled 
plates are used for the exterior surface of the car, and 
sanding is an effective method for its preparation for 
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paint in the removal of mill scale, as well as foreign 
substances coming in contact with the surface in the 
shop. After the preparation the entire surface has a 
clean, silvery appearance with minute cavities which af- 
ford good anchorage for the paint. The rolled-steel 
sheets employed, while reasonably free from pits, waves 
and buckles, for a smooth final finish, require treatment 
for surface irregularities. This is taken care of with 
putty and paint surfacer operations and rubbed to a 
smooth finish. As the car painting operations simply 
have to fit in with the shop production schedule, the 
time available for painting is some 30 days. It is, there- 
fore, clear that we do not have to resort to forced drying 
or baking, as the time element in painting has no eco- 
nomic significance with us. While it is probably true 
that drying coats by forced heat may improve the dura- 
bility and life of railway car paint, for reasons which \ 
. will bring out later, that is contingent on other factors 
pertaining to subsequent maintenance. In our exterior 
paint schedule we show a minimum of three days drying 
time on the primer, although on new construction work 
longer time is available. 
Paint ScHEDULE—EXTERIOR OF Car 


ist day—Apply one coat primer. 

4th day—Apply coat of brushing surfacer. 
5th day—Putty and knife in surfacer. 

6th day—Rub with brick and water. 

8th day—Reputty and inspect. 

9th day—Sand and apply sealer color coat. 
10th day—Sand and apply body color varnish. 
lith day—Apply lettering, striping, etc. | 
12th day—Apply first coat of clear varnish. 
14th day—Apply final coat of clear varnish. 


It will be noted that we call for seven coats of material. 
This, in our experience, is about a practical minimum 
for the class of steel employed, and it suitably and eco- 
nomically fits in with our work. Two coats of surfacer 
are called for which are applied in order to obtain a high 
degree of smoothness, and on these, two coats of color 
are required, as the surfacer coats are highly pigmented. 
The first coat or sealer color coat strikes in where the 
remaining surfacer after being rubbed is heaviest, due 
to absorption by the surfacer material. From a purely 
protective standpoint, three of these coats—namely, the 
two surfacer and sealer color coats—are not necessary. 
The service life of the type of varnish used in railway 
service is about thirty months—that is, not to a point 
of complete destruction—but after this period we have 
to revarnish for sake of appearance. It is normal prac- 
tice, as previously stated, to shop cars every 24 to 30 
months, at which time the finish is thoroughly scrubbed, 
sanded and a new coat of body color varnish and two 
coats of clear varnish applied, and the cars are put back 
into service for another period of 24 to 30 months. These 
operations are continued for approximately 10 to 12 
years, after which period the accumulation is such as 
to warrant a complete removal of paint film down to 
the steel and start all over again. From a protective 
standpoint, it can be readily seen that the periodical 
application of color and varnish gives continuous ade- 
quate protection to the steel structure. 


(To be continued) 


Repairing Hose at Piteairn* 


TE Pitcairn air brake repair shop takes care of the 
requirements for air brake and steam hose and 
metallic connectors for the Central Region of the Penn- 
sylvania and the Altoona Works. Other shops per- 
forming similar work for other regions are those at 
Wilmington, Del., and Fort Wayne, Ind. Part I of this 
article covered the repair and inspection of air brake 
hose, and this month’s installment covers steam-heat 
hose and metallic steam-heat connectors. 


Steam-Heat Hose 


The manner of handling steam-heat hose to and from 
the Pitcairn shop is similar to that for air-brake hose. 
After the hose is received at the shop it is sent to the 
dismantling bench, which is shown at G (Fig. 1). The 
dismantling arrangement differs from that used on air- 
brake hose in that the couplers are screwed off, the 
clamps and bolts are removed by hand, and the two 
nipples pulled out of the rubber hose by a machine. 
Ordinarily the hose is shipped, after repairs, to the out- 
lying points minus the couplers, which are applied or 
removed at the point where the hose are applied. The 
couplers are stocked and shipped in pairs coupled to- 
gether, which arrangement is necessary in order to afford 
proper protection. The nipples after having been re- 
moved from the rubber hose are carefully inspected, any 
raised portions on the sleeve ends smoothed off and re- 
threaded if necessary. The nipples are mounted by hand 


* This is Part II of the fifth of a series of articles dealing with repair 


work at the Р, R. R. Pitcairn (Pa.) air brake repair shop. The fourth 
article appeared in the June issue. Part I, covering repair work on air 


brake hose, appeared in the September issue. 
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in the hose. The hose are assembled with the nipples 
at a bench located at H (Fig. 1). The hose with the 
nipples applied is laid on a special device which has 
blocks of such contour as to fit the clamps on the hose. 
The blocks are operated by air cylinders and close the 
clamps on the hose and hold them in position while the 
clamp bolts are being tightened. 

When the assembling of the nipples to the hose is 
completed the hose is passed over to a test bench, where 
an air test of 140 Ib. is made and soapsuds applied to 
the hose and fittings. The completed hose is then placed 
in a rack or container for delivery to the stores depart- 
ment. Approximately 600 steam-heat hose are repaired 
and fitted up per month at Pitcairn. 

Various types of steam-heat couplers are in service. 
The Type S-4 is used principally in passenger yards for 
yard steam line connections, although a few of them are 
applied to cars or locomotives, but only on hose. The 
Type 310 is used on hose only, while two other types, 
312 and 825-S, are used mainly on metallic connectors. 
The repairs to the Type S-4 coupler consist of renewing 
the locking hook and gaskets, refacing the gasket seats, 
re-tapping threads, and the building up of the arm or 
toe by autogenous welding. The interlocking cam is also 
built up when it is necessary to do so. The gage used 
for checking this is shown in Fig. 10. The gage is in- 
serted in the gasket seat hole with the face C lining up 
with the corresponding face on the coupler. If the 
coupling arm does not come up to the arm E on the gage 
it is necessary that it be built up. By moving the arm F 
on the gage it is then brought around to the interlocking 
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arm on the coupler, and if the gage arm passes over the 
arm on the coupler it is necessary that the coupler arm 
be built up. 

Repairs to the Type 310 and 312 couplers are prac- 
tically the same as for the S-4. The practice involved in 
the repairs to the Type 825-S is as follows: If the walls 
of the wedge housing have not been milled for shims, 
this is done and shims No. 1, as shown in Fig. 11, are 
applied. The toe or arm of the coupler to be reclaimed 
is built up by welding so that the distance from the 
center line of the gasket hole to the top of the arm is 1 in. 


ONE. Thus- complere 
ОРЕМ HEARTH STEEL FIN. ALL OVER: 


The gage shown in Fig. 10 is used to check the height 
of the arm, as well as to ascertain the amount of wear 
on the interlocking arm as described in checking the 
Type S-4 coupler. The boss on the top of the coupler 
must be squared up to receive the locking hook. To 
prevent the spread of the wedge housing walls, they are 
joined at the top by welding the channel-shaped piece to 
the walls as shown in Fig. 12. 

The gasket and gasket seat are cleaned with emery 
cloth. Any dents or grooves are ground out of the 
seats on a horizontal type grinding machine while the 
gaskets are lapped on a rotary lapping machine. If the 
gasket faces are in such condition that they cannot be 
ground they are machined and, if the gasket seat in the 
coupler warrants it, a special reamer is used to true 
up the surface. The combined amount of metal re- 
moved from the gasket and gasket seat is never more 
than Ис in. All gaskets removed at the various re- 
pair points in the Central Region are shipped to Pit- 
cairn for repairs. Gravity traps are examined and, if 
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necessary, the disc or stem is renewed. 
the trap is cleaned. 

For testing couplers after repairs have been com- 
pleted a gage, shown in Fig. 13, is used. This gage 
consists of a new Type 312 coupler on which the dis- 
tance from the center line of the gasket bore to the toe 
is exactly 11%» in. The coupler also has a new brass 
gasket applied which has had Ме in. turned off from 
the face. The gage is coupled to the coupler which has 
been repaired and the test is made in the following 
manner: 

(a) If the wedge of the repaired coupler cannot be 
driven so that the distance from the inside of the head 
of the wedge to the coupler is % in. (measuring from 


In any event 


ONE Thus - Complete 
Open HEARTH STEEL FIN. ALL OVER. 


Fig. 10—Gage for checking interlocking cam on 
steam-heat hose coupler 


re 


Y 


.I25" 


NOTE—Existing old-style couplers originally having slot for wedge as 
shown at upper left are modified to dimensions shown at upper right 
and cold-rolled steel liners, shown in lower part of drawing, are applied. 


Fig. 11—Method of applying shims to a Type 825-S 
coupler 


the inside of the coupler or the side nearest the car or 
tender), the coupler has sufficient draw and the test is 
complete. 
(b) If the wedge head can be driven closer than 14 
in., one or both shims are renewed as shown in Fig. 11. 
(c) If after applying new shims the wedge can still 
be driven closer than % in., the gasket is renewed. 
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. (d) If the wedge can still be driven closer than %4 
in., the wedge is renewed. 

When the necessary repairs have been completed, the 
coupler is tested under a steam pressure of 150 1b. 
and, if no leaks develop, it is laid to one side until a 
second coupler has been tested, when they are locked 
together and stocked in pairs. . 

The Pitcairn air-brake shop repairs an average of 
500 steam-heat couplers of the various types each month. 


Metallic Steam-Heat Connectors 


. Metallic steam-heat connectors are subjected to rigid 
inspection and, when defects are found that necessitate 
dismantling, the connector is taken from the car or 
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locomotive tender and forwarded to a central air-brake 
shop, such as Pitcairn, for repairs. 

Various types of connectors are used on the Penn- 
sylvania and, in order clearly to define the practices and 
methods used in repairing, several types will be dealt 
with separately. 

Metallic Connector No. 758.—The gage shown in Fig. 
14 is used to check these connectors. The portion of 
the gage with radius c is placed on the vertical pipe 
and, if the arm (dimension a) does not reach the lower 
circumference of the straight sleeve hemisphere of the 
connector, the angle cup which is threaded to the lower 
end of the vertical pipe is pulled up on the vertical pipe 
to fit the gage. In order to renew the gaskets on these 
connectors, the socket cup nuts, the sleeve hemisphere 
and the ball joints are removed from the socket cups. 
Care is taken to remove the sleeve portion first and then 
the gasket and follower together. The followers and the 
new gaskets are replaced together in their socket cups 
and then the sleeve hemispheres inserted in the followers. 
Care must be taken to see the ball is not assembled be- 
fore the follower and gasket are inserted in the socket 
cup. The sleeve hemispheres should be replaced in their 
respective socket cups and the socket nuts tightened to 
the registered bores in the socket cup flange, after which 
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the cotter keys are inserted. Followers are assembled 
with their respective sleeve hemispheres and the socket 
nuts with their respective socket cups as these parts are 
not interchangeable. The upper straight sleeve hemi- 
sphere is inspected to see that its contour has been re- 
lieved to such an extent that it turns freely in the joint. 
All of the joints are well cleaned, using emery cloth in 
the seats of the socket cups and nuts and the hemi- 
spheres. The joints are lubricated with powdered graphite 
used sparingly. When reassembling, all connectors are 


.equipped with the latest type spring suspension. When 


the coupler heads are applied to the horizontal pipes 
care is taken to have the locking device of the coupler 
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Fig. 12—Method of preventing the spread 


of the wedge housing walls 
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Fig. 13—Coupling test gage 


on top in line and parallel to the flats for the wrench 
hold of the lower straight-sleeve hemisphere. 

R. F. Type Metallic Connector.—In this type of con- 
nector care must be taken to see that the adjustable 
thrust bearing screws are pulled up to a position which 
allows the joints to move freely. Gaskets may be ap- 
plied by disconnecting the joints requiring attention. 
There are four joints in this type of connector, two in 
the upper portion and two in the lower. One each of 
the joint gaskets in the upper and lower portions may 
be removed by disconnecting a flange, while the other 
two—one in the upper portion and one in the lower— 
are removed by taking out the adjustable thrust-bearing 
screw. In replacing the flange care must be taken to 
tighten the bolts and studs evenly and, in replacing the 
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adjustable thrust-bearing screw, it should be pulled up 
only to the point where the joint can still move freely. 
New gaskets are applied to all joints in the follower in 
the socket cup. If the joints which are disconnected 
by removing the flange previously mentioned leak after 
new gaskets have been inserted, the thrust bearing ring 
must be renewed. When the clearance between the 
inner ends of the thrust bearing screw and the trunnion 
shoulder of the vertical pipe is less than Ме in., the 
thrust bearing disc should be renewed. All parts are 


Fig. 14—Gage for checking metallic 
steam-heat connector No. 758 
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Fig. 15—Gage for springs on metallic 
steam-heat connector No. 768 


cleaned and lubricated with powdered graphite used 
sparingly. 

Metallic Connector No. 757.—When new gaskets are 
required in the joints on this style connector, the ver- 
tical tubing must be unscrewed from the lower angle 
casing, after which the nut may be removed from the 
top joint, the old gasket removed and replaced with a 
new one, after which the connector is reassembled. If 
a new gasket is required in the bottom joint, the coupler 
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head (if applied) is removed so that the nut and old 
gasket can be removed and a new gasket applied. The 
connector is then re-assembled. Before new gaskets 
are applied, however, they should be wiped clean and the 
inside of the casing, as well as the outside surface of the 
ball joints, thoroughly cleaned and lubricated. 

Metallic Connector No. 768.—In this type of con- 
nector the joints and retaining rings are removed after 
dismantling the connector. All of the bearing surfaces 
are cleaned and polished. The gaskets are removed and 
the gasket cavity cleaned out. The gasket is replaced 
or renewed if necessary. The spring is gaged with a 
gage shown in Fig. 15. If the spring is found com- 
pressed sufficiently to permit it to enter the gage, or if 
it has a permanent set, it should be renewed. The 
gaskets should be lubricated inside and out before the 
ferrule or follower is inserted. The heavy spring is 
placed in the ferrule and the complete gasket assembly 
applied to the recess in the connector casting, inserting 
the spring end of the gasket first so that the wide com- 
position face or end of the gasket will bear against the 
nose of the opposing member. Lubrication is not ap- 
plied to the gaskets until they are ready to be applied to 
the connector. A minimum clearance of %4 in. and 
a maximum of 344 in. must be maintained in thrust 
bearings. If the clearance is greater, shims 154g in. in 
diameter and .032 in. thick are applied under the thrust 
bearing to obtain the proper clearance. More than one 
shim may be applied if necessary. If the clamps are 
bent or body castings distorted, they are replaced. Care 


Fig. 16—Test rack for various types of 
metallic connectors 


is taken to make sure that lock washers are applied when 
re-assembling connectors. Cap-screw heads are thor- 
oughly cleaned so that they will pull down tight and 
grease is applied to the threads of the cap screws. 

When the repairs to metallic connectors are com- 
pleted, a metal tag is fastened around the vertical pipe 
bearing the railroad company’s ntark and the abbrevia- 
tion indicating the shop at which the connector was 
repaired. Connectors are then placed on a test rack, 
such as that shown in Fig. 16, and subjected to a steam 
pressure test of 150 Ib. for about two hours. During the 
test the connectors are flexed in all directions to insure 
that the joints work freely under temperature and 
pressure. At the completion of the test protectors are 
applied to the threads and the connectors are sent to 
the stores department. Approximately 100 metallic 
steam-heat connectors are repaired each month at the 
Pitcairn air-brake shop. 
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Drop Table for 
Streamlined Trains 


HE drop-pit table, constructed by the Whiting Cor- 

poration, Harvey, Ill, and installed by the Chi- 
cago, Burlington & Quincy to handle its Zephyr light- 
weight high-speed Diesel-electric trains at Minneapolis, 
Minn., varies from the usual design produced by this 
company. The table can be used to drop, not alone 
complete trucks or their individual wheels under these 
articulated trains, but similar parts from under standard 
passenger cars and Pullmans. The table top, of the 
detachable type, spans a pit 18 ft. 6 in. wide in order 
to drop the entire power truck. Its rail girders are made 
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Whiting drop-pit table specially designed to drop com- 
plete trucks and single pairs of wheels from under articu- 
lated-type streamlined trains 


exceptionally sturdy to sustain the weight of steam loco- 
motives during various switching movements. 

Jecause of the articulated car bodies being close to 
the rails, the width of the table top, parallel with the pit, 
is made 13 ft. 6 in., thereby making it possible for re- 
pairmen to work with safety on the top. As the load 
to be lowered, racked and raised sidewise in the pit 


The drop-pit table in its lowered position—Table capacity 
50 tons and span 18 ft. 6 in. 
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amounts to approximately 20 tons, a special design of 
understructure is used, mounted on four roller-bearing 
flanged wheels. 

This 50-ton capacity table is electrically operated for 
hoisting operations and is hand racked. It has a lift of 
7 in. above ground level position and is controlled 
through a push-button station at the end of a pendant 
cord. The pit, serving two tracks, is housed to protect 
equipment and workers from the elements. This drop 
table installation is of particular interest because without 
equipment of this kind it would be especially difficult 
to make wheel changes or truck repairs to modern light- 
weight high-speed trains embodying articulated car con- 
struction. 


Portable 
Oxy-Acetylene Wagon 


N major car and locomotive shops oxygen and 

acetylene is generally piped along the tracks where 
cutting or stripping is to be done. However, there are 
many smaller repair tracks where it is necessary to use 
oxygen and acetylene from tanks that must be trans- 
ported to the various jobs. The portable outfit shown 
in the illustration consists of a simple frame made from 
1%4-in. angles which can be either bolted, riveted ог 
welded together and to which the tanks are attached. 
The frame also carries axles on which are mounted on . 


A convenient wagon for transporting the oxy-acetylene 
welding outfit 


two front wheels reclaimed from a small type of auto- 
mobile. 

Tires that are not suitable for further use on an auto- 
mobile can be utilized and, due to the small amount of 
mileage made with this truck, they will give service for 
a long period. The wagon can be easily handled by 
one man even across rails and other places where walk- 
ways and platforms are not maintained. 

Wrenches for opening and closing the valves on the 
cylinders are permanently attached to the wagon and a 
pair of welding or cutting goggles are also carried with 
the outfit at all times, making it possible for any me- 
chanic who is qualified to do this class of work to operate 
the welding or cutting outfit whenever necessary with- 
out leaving the repair track in search of such items. 
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In the 


Back Shop and Enginehouse 


Questions on Locomotive 
Design and Maintenance 


N page 364 of the August issue of the Railway 

Mechanical Engineer there were submitted to read- 
ers a list of eleven questions dealing with locomotives. 
The answers to these questions are given below and an 
additional list of ten questions are included. The editor 
will welcome replies from readers of this section giving 
their version of the answers to any of these questions. 
The correct answers to this month’s list will be pub- 
lished in the December issue. 


The Answers to the August Questions 


1. Q.—Why is the main throttle valve of a locomotive 
designed with two seats?  A.—The main throttle valve 
of a locomotive is designed with two seats to make it 
easily operated, because owing to the slight difference 
In the area of the seats the pressure on the lower seat is 
less than the pressure on the upper seat, thereby causing 
the valve to be nearly balanced. 

2. Q.—To test an air pump for capacity a %-їп. 
orifice is required. In the absence of a %ә-їп. drill could 
the same results be obtained by drilling two holes, one 
Ив in. in diameter and the other Yeo in. in diameter? 
A.—The same results could not be obtained by drilling 
two holes, one Мв in. diameter and one J45 in. diam- 
eter, because the combined area of these two holes is 
0.00384 sq. in. and the area of a %g-in. hole is 0.02761 
sq. in., a difference of 0.02377 sq. in. 

3. Q.—W hat would be the effect of turning a pair of 
locomotive main drivers right for left? A.—The effect 
of turning a pair of main driving wheels left to right 
would cause the locomotive to run backward when the 
reverse lever was put in forward position. This would 
only happen to locomotives which derive their valve 
motion from the main driving wheels (Stephenson, Wal- 
schaert, Baker and Southern). The Young gear would 
not be affected because it derives its valve motion from 
the crosshead. The reason for this is that when the 
main drivers are reversed the eccentric cranks are also 
reversed and, if the eccentric crank followed the crank 
pin before reversing, it would lead the crank pin after 
reversing, thereby changing the angular advance of the 
eccentric through 180 deg. 

4. Q.—Which wears the more rapidly, the top or bot- 
tom of a locomotive crosshead? A.—The top of a cross- 
head wears more rapidly because, on road engines, the 
direction of movement of the engine is mostly ahead, 
thereby causing the thrust of the crosshead to be up- 
ward during both strokes of the piston due to the angle 
of the main rod to the center line of the cylinders. 

5. Q.—Why are locomotive hub liners usually laid out 
with six holes rather than five, seven, or eight holes? 
A.—An even number of holes is used because these liners 
are usually applied in halves. Six holes are a convenient 
number because in laying them out the distance between 
the holes is equal to the radius on which they are spaced 
(measured from the center of the hub liner). 

б. Q.—W ould it be practical to lay out the 36 equally 
spaced stud holes in a cylinder head by stepping around 
the stud circle with dividers set to the specified distance 
between studs? | A.—No. A slight error in setting the 
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dividers, being accumulative, would increase 36 times 
by the time the last hole were reached. The stud circle 
should be quartered, or else divided, into six equal parts 
by geometrical methods and a new start made every 
time one of these points is reached. In this manner an 
increasing accumulative error is avoided. 

7. Q.—IWhy is a brass joint ring for steam pipes im- 
practical? A.A brass joint ring is impractical because 
of the different coefficient of expansion between brass 
and cast iron or steel. 

8. Q.—W hat fittings about a locomotive boiler do 
not have a standard boiler thread of 12 threads per inch? 
A.—The safety valves and whistle have a standard pipe 
thread. (A pipe thread with 1177 threads per inch is 
apt to be mistaken for a boiler thread.) 

9. Q.—Does any steam get into the steam gage during 
the operation of a boiler? A.—No steam is supposed 
to get into a steam gage during operation of the boiler 
because the heat of the steam would cause the levers 
in the gage to expand and show a false reading. Hence, 
the use of a coil or pipe between the boiler and the gage 
to condense the steam in the pipe to water and prevent 
the steam from reaching the gage. 

10. Q.—In applying a globe valve, one side of which 
is subject to boiler pressure, should the valve be placed 
so that the stem packing is exposed to this pressure 
when the valve is closed? The “blow down" valve on 
top of a locomotive boiler is an example. A.—The valve 
should not be placed with the stem packing exposed to 
the boiler pressure, because if it is, there are two sources 
of leaks—the valve seat and the packing, whereas if it 
is applied correctly the valve seat is the only source of 
a leak. Also, when the packing is exposed to the pres- 
sure the stem cannot be repacked. 

11. Q.—W hy is any sort of by-pass valve unnecessary 
on old style flat slide-valve locomotives? A.—The slide 
valve lifts from its seat and acts as a by-pass valve when 
drifting, or when for any reason pressure in the cylinder 
exceeds that on the back of the valve. 


This Month's Questions 


1. Under what circumstances are locomotive rods ap- 
plied purposely slightly out of tram? 

2. What nut about a locomotive is purposely left loose 
in assembling ? 

3. For what type of service are locomotives suitable 
that have Walschaert valve gear arranged to be in the 
forward motion when link block is at ton of the link? 

4. Why are most locomotives with Walschaert gear 
arranged to take the forward motion from the bottom 
half of the link? 

5. What gear in actual use is driven entirely from 
the crosshead ? 

6. What gear in actual use is operated by the eccentric 
crank and has no crosshead connection? 

7. What factors determine the minimum permissible 
thickness of a driver tire? 

8. Where should oil holes in truck brasses be located? 

9. An engineman’s report says: “Front operating lever 
stuck.” What part of the locomotive is referred to? 

10. Why is it often permissible to omit the shear keys 
on the high-pressure main rod strap of a compound 
locomotive ? 
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HE roundhouse job at Plainville is about the “raw- 

hidingest" job on the S. P. & W. System. Ask 
H. H. Carter, master mechanic of the Plains division. 
Carter has lost more sleep and ridden more miles in 
four years on the Plains division than he һай in any 
ten of his other twenty-eight years of railroading. If 
the sixteen-hour law applied to officials, it would catch 
Carter most every day. 

Ask Sam Crabtree, the general foreman. Sam has 
just been in Plainville fourteen months and trying to 
get away thirteen months and three weeks. Chances 
are he'll make it soon; things will get better and he'll 
get a better job or get worse, and Sam will dig out 
his overalls, providing, of course, he doesn't end up 
in the “bughouse” sooner than expected. 

Ask Jim Evans, the roundhouse foreman, but Jim 
doesn't let it get his goat, that is not often. If the 
President's Special was called for ten o'clock and the 
only available engine ran in the turntable pit at nine- 
thirty, Jim would just cram half a plug of “horseshoe” 
in his jaw and remark, “Looks like we might have a 
little delay." 

Not that Jim doesn't try to get the job done. He 
hates engine failures much as anybody and will work 
just as hard to prevent them. Не has just gotten used 
to having engines finished after they are called. Jim’s 
idea of Heaven is two extra engines O.K. and ready 
to go, and an eight-hour day six days a week instead 
of twelve hours seven days. 

Jim thought he was just about to make it when the 
5075 returned from the back shop. The 5000's are 
mountain type engines with boosters equally good for 
heavy passenger or fast freight. The Plains Division 
has both. 

The 5075 had been overhauled from tank coupler to 
pilot. She looked mighty nice, too, all shiny and sleek 
with olive green jacket and black running gear striped 
with aluminum bronze. Pipe-fitters didn't think much 
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i, ONE ENGINE TOO MANY 


By Walt Wyre 


of having to strip a jacket to get to the pipes on her, 
but pipe-fitters are eternally bellyaching anyway, so that 
didn’t matter. 

The whole gang came out to look her over when the 
switch engine shoved her in on-the old cinder-pit track. 
Evans was anxious to get the 5075 in service and set 
two machinists and helpers to putting the rods on as 
soon as the engine was spotted. 

"What do you say we break her in on the west local 
tomorrow ?" Evans asked the general foreman. 

That suited Sam, so the 5075 was marked up for 
the local. Jim placed a note in the cab for the engineer 
to handle her easy while everything was new and tight. 

The 5081 came in on No. 10 with driving boxes pound- 
ing like two boilermakers on piece work. All rod bush- 
ings had been renewed the trip before and were worn 
almost to the limit. The engineer reported cylinder 
packing blowing and the boiler feed pump wouldn't sup- 
ply the engine. 

"[ guess the bell ringer worked O.K.—or maybe he 
overlooked reporting it," Evans observed when he saw 
the work report. 

“Think you can get it ready for No. 9 tonight?" Crab- 
tree asked, "or have you got another engine we could 
use ?” 

"Aw, well make it all right, have to. I'll renew the 
rod bushings and give the engineer an extra pint of 
valve oil. Shell make it O.K., unless a federal in- 
spector catches her before she gets back. 111 run her 
over the drop pit soon as she gets back, drop all the 
wheels and bore the cylinders. We can use the 5075 
on 9 and 10." 

The local made it in barely ahead of the hog law. A 
disgusted engineer wrote across the work report: “A 
damned pretty engine but she wouldn't pull a sick kitten 
off a hot brick." 

"Maybe she's still tight, not got limbered up yet," 
Evans observed when he read the caustic report. “PI 
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run her on No. 15 today. 
out of her." 


Harry Stevens will take it 


ARRY is a good engineer, one of the best, but he 

lost nearly an hour in a hundred and twelve miles 
with the 5075. They cut her out at Sanford instead of 
running her through. The 2870, a freight engine, took 
the train. The newly overhauled engine came back to 
Plainville pulling a drag, after they set out thirty of 
the eighty-five empties she started with. 

"Engine has no power" was all the engineer reported. 

“Run the valves over on the 5075," Evans told Ma- 
chinist Jenkins. Jenkins is considered the best man in 
the roundhouse when it comes to squaring valves. 

Jenkins checked the valves twice. "Square as a new 
straight-edge," the machinist told the foreman. 

"How are the port openings ?" 

"Looked O.K. to me," Jenkins replied somewhat test- 
ily. He resented the implication that something had 
been overlooked. 

"What's wrong with the 5075?" the master mechanic 
asked Crabtree that afternoon. 

“Why—er—I don't know just exactly—a little lame I 
think. Evans is having the valves run over," the general 
foreman replied uneasily. 

"Well, it's blamed peculiar we get an engine right 
out of the shop supposed to be in first-class condition 
and it won't make local time, and you can't find any- 
thing wrong with it. Where's Evans? I'm going to 
look it over myself," Carter announced. 

Evans helping, the master mechanic ran the valves 
over. Slight changes were made on both sides. “Now 
let's get her out and see how she sounds," Carter told 
Evans. . 

'The roundhouse foreman backed the engine out on the 
table and headed it east. He ran her up the inspection 
track and backed down the lead where they could get 
a fairly long run. 

The engine sounded good backing up, but they were 
interested in what she would do going ahead. Just 
before the switch to the main line was reached, Evans 
applied the air and pushed the reverse lever ahead. He 
released the air and opened the throttle, with the reverse 
lever full ahead. The exhausts were evenly spaced; he 
moved the reverse nearer the center; the engine barked 
rhythmically. They made the run up and down the 
lead three times before Carter was satisfied. 

“Sounds all right to me. Run her on 16 tonight. Let 
me know how she makes it," the master mechanic told 
Crabtree. 

The general foreman didn't need to tell him. The 
delay report took care of that. She lost forty minutes 
going up with a lighter train than usual and pulled the 
local back. 

Carter almost had apoplexy. Crabtree wrote letters 
to every general foreman on the railroad offering to 
trade jobs. Evans bit off a hunk of “horseshoe” big as 
a billiard ball and remarked, “I’m glad the boss О.К’ 
her instead of me." 

The 5078 broke a spring hanger coming in on No. 9 
that night, lost three hours. When there's a delay on 
the Limited, everybody on the railroad hears about it. 
Just to make things interesting, the 2809 tore herself 
up on a highball fruit train. Left main rod broke. 
Knocked the air pump off and fairly stripped herself 
before the engineer could stop her. 


ARTER was waiting at the roundhouse when Crab- 
tree and Evans came to work next morning. “How 

do you expect me to explain performance like this?" The 
master mechanic glared with red rimmed eyes at the two 
foremen. "I want you to find out why the 5075 won't 
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run. Pull the valves—pull the pistons—look at every- 
thing on it! I'm going to ride it next trip and I'm 
telling you, that engine better be right! I'm going to 
hold you both responsible if it's not." 

Crabtree fidgeted, opened his mouth to say some- 
thing, but changed his mind. Evans took a fresh chew 
and picked up a bunch of work reports. Using them 
as an excuse, he beat it to the roundhouse, leaving 
Crabtree to face the irate official alone. 

Evans put Jenkins and Monroe, two of his best ma- 
chinists, on the 5075 and told them to look her over. 
He even told them to test the steam gage and check 
the pops to be sure she was getting full steam pressure. 


They followed his instruction without finding a thing to 
cause the engine to be so lame. 

“Blow her down and look at the throttle valve. Maybe 
it’s not opening enough," he told them. They did with 
the same result. 

“Well, I'm going to run her a drag tonight and ride 
her myself," the foreman told Crabtree just before quit- 
ting time that evening. 

Crabtree assented wearily. 

Evans rode the engine to the first stop for No. 10, 
got off and returned on the passenger. The drag was 
light and the 5075 made it in fairly good shape. She 
caught a light stock train back and made the first suc- 
cessful round trip since coming from the back shop. 

The general foreman was surprised to find Evans on 
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the job next morning when he came to work. “You 
must have had a pretty good trip, making it back so 
soon." 

“I didn't go all the way; came back on No. 10 so I 
could get some sleep. The 75 just got in." 

*Did you find out the trouble?" Crabtree asked. 

* Well, maybe I did and maybe I didn't; let you know 
about that later." 

Evans put a machinist and helper to work on the 
engine. "Pull both valves and take out the nozzle stand. 
Ill be back later for a look at them," he told the 
machinist and went back to the office to see how things 
were stacking up. 


*Say, Mr. Evans, the master me- 
chanic wants to see you at the of- 


fice." It was the clerk talking. 


“The dispatcher wants an extra west for ten-thirty, 
two 83’s today, maybe an extra east, and maybe a drag 
later on; said he would let you know,” Harris, the clerk, 
told Evans. 

“Well, I hope that’s all he wants. With the pas- 
senger engines, that will just about take everything we 
got that could get across the turntable under her own 
power.” Evans sat down at his desk and propped his 
feet on an open drawer. He was resting easy when 
the phone rang. 

“Hello . . . Yes, clerk talking . 

No, I don’t know what it would be. 
the foreman.” 

“What is it now? Another engine failure?” Evans 
asked. 


I don’t know 
ГІ ask 
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"No, but's blamed near as bad. He wants an engine 
for three-thirty. A football special going west and they're 
getting here late. Wants to run from here to Canon 
City in five hours and thirty minutes, three hundred and 
ten miles. Boy’ he'll be stepping on it! What’ll I tell 
him?" Harris asked. 

"Don't tell him anything yet. I’m going out in the 
house. If he calls, tell him ГЇЇ call him back." The 
roundhouse foreman went out to see how the machinist 
was getting along with the 5075. He found both valves 
out and the machinist and helper about ready to remove 
the exhaust nozzle stand. Evans sat down in the 
smokebox door to wait. 

"Say, Mr. Evans, the master mechanic wants to see 
you at the office. Seems like he's all hot and bothered 
about something." It was the clerk talking. 

“Tell him I'll be right in, but don't tell him where 
I am," Evans told the clerk. 


FEW minutes later Jim left the roundhouse. He 

was whistling. The tune was slightly off key and 

notes gurgled as they made their way through a mouth- 

ful of tobacco juice, but he was whistling just the same. 

"What engine you going to use on the football spe- 

cial?” the master mechanic asked Evans as he entered 
the office door. 

“Well, about the only thing we've got left is the 5075," 
the foreman replied. 

“Why—dammit—we can't use her. "That's an im- 
portant train ; it's the Notre Dame football team. They're 
already late and if they lose more time on this division, 
why, it'll just be too bad, that's all, too bad!" The 
master mechanic was much perturbed. 

“I know it, Mr. Carter, but what am I going to do? 
I was figuring on using the 5092 on No 10, but that 
would leave me without an engine for her. We haven't 
got another engine in the house that would stand the 
beating. Anyway, we know the 5075 won't fall to pieces 
on us." 

“Well, I'm going to leave it up to you, and if the 
5075 falls down, just remember I warned you. I'm go- 
ing to ride it over the division," Carter added. 

They still talk about the run the 5075 made with the 
Special. Six Pullman cars and two baggage cars on 
the Special and the three hundred and ten miles were 
made in four hours and fifty minutes. 

""Tell me, what did you find wrong?" the master me- 
chanic asked when he came back. 

“Well, after we had run the valves over, looked at 
the pistons, and seen that the throttle was opening, there 
was only about one thing left. That was the exhaust." 
Evans shifted his chew of “horseshoe.” 

“The exhaust!” 

“Yes, the exhaust,” the foreman continued. “I found 
the exhaust passages on both sides jammed tight with 
burrs cut off the flues in the back shop. When the 
boilermakers cut the ends off the flues to remove them 
they failed to stop up the exhaust opening and the burrs 
dropped in and became wedged.” 

“They’re supposed to blow out the passages with air 
and " the master mechanic cut in. 

"Perhaps they did, but air wouldn't have blown these 
out. They were jammed so tight I had to use a cutting 
torch to get them out," Evans explained. 

“Well, I'll be damned!” the master mechanic ejacu- 
lated. 

“Well, now that the 5075 is O.K. we can run some 
of the other 5000's over the drop pit one at a time and 
fix them up," Evans remarked. 

*Oh, by the way, that reminds me. I have a message 
to send a 5000 to the mountain division soon as the 5075 
is placed in service here," Carter replied. 

Evans spat disgustedly. 
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Die Rack 
For the Smithshop 


HE numerous dies necessary in the blacksmith shop 

for special forming of forgings for use in the round- 
house, backshop or car shops makes it imperative that 
some systematic arrangement be provided to care for 
them and have them stored so that they can be selected 
for use without delay when needed. In many black- 
smith shops the dies are found hanging to the walls or 
other conventional places or are stored in bins, under 
work benches or merely leaned in a corner of the shop. 


'This not only indicates a haphazard system of caring 


for tools but retards the output of the blacksmith shop 
and prevents periodical inspection of the dies. 


Simple rack for keeping forging dies together 


The die rack shown is one of many used by one rail- 
road. It provides for the care of dies for welding round 
iron under the steam hammer. Each die is correctly 
marked indicating its size and can be speedily selected 
by the mechanic when needed. It is made from two 
pieces of 1% in., bar iron which are formed for the ends 
in one solid piece. A strap of the same size of iron is 
welded across each end to prevent spreading. A length 
of 2-in. round iron to which the necessary number of 
supports are welded is used for the suspension of the 
dies. The length, height and width of the rack can be 
governed by the size and number of dies that must be 
provided for. 


Wheel 
Lifting Bar 


HE wheel lifting bar, shown in the illustration, is 
used at the West Burlington (Iowa) shops of the 
Chicago, Burlington & Quincy, being an improvement 
over some of the bars now used at other shops, because 
a skillful crane operator can insert or remove it from a 
pair of wheels without the assistance of a floor man. 
The lifting bar is made of a 2-in. steel plate cut to the 
shape indicated, being 65 in. long overall and 51 in. 
between the shoulders, which serve to prevent the wheels 
from slipping. The vertical height, overall, is 16 in., or 
enough to make the bar fairly stable and free from 
swing when moving down the shop unloaded. To assure 
adequate strength, the bar width underneath the wheel 
rim is increased to 4 in. The link which connects the 
crane hook to the lifting bar is made of 2%4-in. round 
stock, this link being kept at the center of the lifting 
bar by means of a small centering loop welded in place, 
as shown in the illustration. The construction of the 
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safety loop on the crane hook is also clearly shown. The 
chains shown are provided for lifting other materials 
than mounted wheels. 


Wheel lifting bar used at the West Burlington shops 
of the C. B. & Q. 


STARTED AND STOPPED 3,376,400: 
TIMES BY В.Н. MORRIS. ATLANTA. GA. 


Further information furnished by the editor upon request 
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Among the 
Clubs and Associations 


New York Railroad Club 


THE opening meeting of the New York 
Railroad Club, October 18, will be known 
as "Diesel Night" Important Diesel en- 
gine builders will participate, emphasizing 
the broad principles involved in the appli- 
cation of the Diesel engine to railroad 
service. 


International Acetylene 
Association Convention 


WELDING and cutting of high tensile me- 
dium alloy steels; studies of oxyacetylene 
cut steel plate; hydrocarbon fuel gases for 
cutting; high-pressure piping; welding 
class 1 pressure vessels; maintenance of 
way problems in high-speed transporta- 
tion; shape cutting of locomotive and car 
parts; gas welding of aluminum and its 
alloys, and the safe handling, storage and 
return of compressed gas containers are 
among the topics for discussion at the 
1935 convention of the International Acet- 
ylene Association which will be held at 
the Hotel Cleveland, Cleveland, Ohio, 
November 12, 13, 14 and 15. Details re- 
garding the convention may be obtained 
from V. H. Van Diver, Technical Public- 
Ку Department, Union Carbide Company, 
205 East Forty-Second street, New York. 


Four Mechanical Associations 
Hold Annual Meetings 


SUCCESSFUL meetings of four associa- 
tions of minor mechanical department of- 
ficers were held during the week begin- 
ning September 15 at the Hotel Sherman, 
Chicago. The Traveling Engineers' Asso- 
ciation and the International Railway Gen- 
eral Foremen's Association met on Septem- 
ber 16 and 17, the Master Boiler Makers’ 
Association and the International Railway 
Fuel Association meeting on September 18 
and 19. (The latter meeting is covered 
more in detail elsewhere in this issue.) 
Individual rooms were provided so that 
each association could hold its meetings, 
conduct necessary business and discuss 
Committee reports without interruption or 
disturbance. No exhibition of railway 
equipment or supplies was held in connec- 
tion with any of the meetings. ї The larg- 
est attendance was at meetings of the In- 
ternational Railway Fuel Association and 
the Master Boiler Maker's Association, the 
total registration at each being about 125. 
It is a significant commentary on the ear- 
nestness of the members that many of them 
attended the association meetings at their 
own expense and with a view to securing 
information which would not only improve 
their own personal knowledge, but react to 
the distinct advantage of the railroads for 
which they work. 
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FuEL ASSOCIATION MEETING 


At the International Railway Fuel As- 
sociation meeting, presided over by Presi- 
dent J. M. Nicholson, division master 
mechanic, A. T. & S. F., many important 
problems in connection with the purchase, 
inspection, distribution and use of railway 
fuel were discussed in detail. Two special 
speakers on the program included Silas 
Zwight, mechanical superintendent, N. P., 
and J. D. Battle, executive secretary of 
the National Coal Association. Committee 
reports were presented on 10 subjects, as 
follows: New Locomotive Fuel Economy 
Devices, Chairman J. R. Jackson, engi- 
neer of tests, M. P.; Stationary Boilers, 
Coal Section—Chairman R. S. Twogood, 
assistant engineer, S. P., and Oil Section 
—Chairman Roy W. Hunt, fuel supervisor, 
A. T. & S. F.; Fuel Bulletins and Car- 
toons, Chairman P. E. Bast, fuel engineer, 
D. & H.; Steam Turbine and Steam Con- 
densing Locomotives, Chairman L. P. Mi- 
chael, chief mechanical engineer, C. & N. 
W.; Locomotive Firing Practice, Chairman 
E. G. Sanders, fuel conservation engineer, 
A. T. & S. F.; Inspection and Preparation 
of Coal, Chairman W. R. Sugg, superin- 
tendent of fuel conservation, M. P.; Stor- 
age of Coal, Chairman A. L. Graburn, fuel 
agent, C. N.; Fuel Stations, Chairman J. 
G. Crawford, fuel engineer, C. B. & Q.; 
Fuel Distribution and Statistics; Fuel Rec- 
ords vs. Fuel Costs. f At the conclusion 
of the business session, the following offic- 
ers were elected for the ensuing year: 
President, C. I. Evans, chief fuel supervi- 
sor, M-K-T.; vice-presidents, J. D. Clark, 
fuel supervisor, C. & O.; J. G. Crawford, 
fuel engineer, C. B. & О., and J. К. Jack- 
son, engineer of tests, M. P.; secretary, 
T. Duff Smith; executive committee, M. 
F. Brown, fuel supervisor, N. P.; L. E. 
Dix, fuel supervisor, T. & P.; G. H. 
Likert, fuel engineer, U. P.; C. N. Page, 
fuel supervisor, L. V.; A. A. Raymond, 
superintendent of fuel and locomotive per- 
formance, N. Y. C.; W. C. Shove, fuel 
supervisor, N. Y. N. H. & H.; W. R. 
Sugg, superintendent of fuel conservation, 
M. P., and R. S. Twogood, assistant engi- 
neer, S. P. 


Master Borer MAKERS’ MEETING 

At the business meeting of the Master 
Boiler Makers’ Association, held Septem- 
ber 18 and 19, the opening session was ad- 
dressed by President K. E. Fogerty, gen- 
eral boiler inspector, C. B. & Q., after 


which an address was presented by John: 


M. Hall, chief inspector, Bureau of Loco- 
motive Inspection, I. C. C. Committee re- 
ports were presented on the following sub- 
jects: Boiler and Tender Tank Corrosion 
and Pitting, in Service and in Storage, 
Chairman J. C. Callahan, general boiler in- 
spector, C. G. W.; Fusion Welding as 
Now Applied to Boilers and Tenders, 
Chairman Ira J. Pool, district boiler in- 


spector, B. & O.; Staybolt Leakage and 
Cracking of Firebox Side Sheets—Meth- 
ods of Prevention, Chairman M. V. Mil- 
ton, chief boiler inspector, C. N.; Applica- 
tion and Maintenance of Arch and Water 
Tubes with Their Maintenance, Chairman 
W. Н. Moore, general foreman boiler 
maker, P. M.; special report on Fusible 
Plugs, by O. H. Kurlfinke, boiler engi- 
neer, S. P. f The following officers were 
elected for the ensuing year: President, 
O. H. Kurlfinke, boiler engineer, S. P.; 
first vice-president, Franklin T. Litz, gen- 
eral boiler foreman, C. M. St. P. & P.; 
second vice-president, Ira J. Pool, district 
boiler inspector, B. & O.; third vice presi- 
dent, L. E. Hart, boiler foreman, A. C. L.; 
fourth vice-president, W. N. Moore, gen- 
eral boiler foreman, P. M.; fifth vice-pres- 
ident, C. A. Harper, general boiler inspec- 
tor, C. C. C. & St. L.; secretary, A. F. 
Stiglmeier, general foreman boiler depart- 
ment, N. Y. C.; treasurer, W. H. Laugh- 
ridge, general foreman boiler maker, H. 
V.; executive board: Secretary, John 
Harthill, general foreman boiler maker, 
N. Y. C.; M. A. Foss, service engineer, 
Locomotive Firebox Company; George L. 
Young, foreman boiler maker, Reading; 
C. W. Buffington, general master boiler 
maker, C. & O.; A. W. Novak, general 
boiler inspector, C. M. St. P. & P. 


TRAVELING ENciINFERS' MEETING 


Reports presented at the thirty-eighth 
annual convention of the Traveling Engi- 
neers’ Association, held on September 16 
and 17, included Recommended Rractice 
for Train Handling with Modern Brake 
Equipment, Chairman J. P. Stewart, gen- 
eral supervisor of air brakes, M. P.; The 
Operation of Gas-Electric and Diesel- 
Electric Equipment, Chairman M. D. Fra- 
ney, consulting engineer, N. Y. C.; Fuel, 
Chairman G. M. Boh, district road fore- 
man of engines and fuel supervisor, Erie. 
The meeting was presided over by Presi- 
dent J. M. Nicholson, division master me- 
chanic, A. T. & S. F., necessary details of 
the program having been arranged by 
Secretary W. O. Thompson, N. Y. C. 
Short addresses were made by A. G. Pack, 
who recently retired as chief inspector, 
Bureau of Locomotive Inspection, I. C. C. 
John M. Hall, who succeeded Mr. Pack, 
also was present and made a few appro- 
priate remarks. ff At the conclusion of the 
business session, the following officers were 
elected for the ensuing year: President, 
A. T. Pfeiffer, road foreman of engines, 
N. Y. C.; first vice-president, D. L. For- 
sythe (retired), St. L.-S. F.; second vice- 
president, J. D. Clark, fuel supervisor, C. 
& O.; third vice-president, J. P. Stewart, 
general supervisor of air brakes, M. P.; 
fourth vice-president, J. C. Lewis, R. F. 
& P.; fifth vice-president, M. A. Daly, fuel 
supervisor, N. P. W. O. Thompson, N. 
Y. C., was continued as secretary. 
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THE Cameria & INpIANA has received 
bids for making body repairs to from 
250 to 1000 hopper cars of 50 tons' ca- 


pacity. 


Tue Cuicaco, Rock IstaANp & РАСІҒІС 
has contracted with the Ryan Car Com- 
pany, Chicago, for the conversion of 320 
box cars into single-deck stock cars. 


Tue ArcHrsoN, ToPEKA & Santa FE 
is rebuildiing 150 refrigerator cars which 
now have steel underframes and wooden 
superframes. The rebuilt cars will have 
both steel underframes and steel super- 
frames and improved insulation, the cost 
of reconstruction being $1,935 a car. 


Tue New York CENTRAL has placed an 
order with Geo. P. Nichols & Bros., Inc., 
Chicago, for a 300-ton capacity transfer 
table for its locomotive shop at West 
Albany, N. Y. This will replace a table 
furnished by the same company which has 
been in service since 1905. 


Long Diesel Locomotive Run 


Wuar is believed to be “the longest run 
ever made by a heavy, Diesel-powered 
train of standard all-steel equipment" was 
recently completed over the Baltimore & 
Ohio by the twin unit Diesel-electric loco- 
motive built by the Electro-Motive Cor- 
poration for test service on American rail- 
roads. The run was made from Jersey 
City, N. J., to St. Louis, Mo., a distance 
of 1,114 miles, after which the locomotive, 
following a two-hour stop, continued from 
St. Louis with a regular Alton train to 
Chicago for an additional run of 284 miles. 

On the run from Jersey City to St. 
Louis the locomotive hauled ten standard 
steel cars, or an average of 757 tons; be- 
tween St. Louis and Chicago 12 cars were 
hauled, or an average of 808 tons. The 
locomotive itself, which weighs 250 tons, 
is described in a Baltimore & Ohio state- 


446 


ment as “the most powerful of its type yet 
placed in road service in this country.” 
It consists of two 1800 hp. units of identi- 
cal construction, each of which can be 
operated separately on lighter trains. When 
operated together the two units are con- 


Powerful Diesel Locomotive 
Delivered to Santa Fe 


Tue Atchison, Topeka & Santa Fe has 
received from the Electro-Motive Corpor- 
ation the most powerful Diesel locomotive 
ever placed in service. If exhaustive tests 
prove successful, the locomotive will be 
used to haul the "Chief" between Chi- 
cago and California, on a faster schedule 
than at present. This 3,600-hp. locomotive 
actually is a multiple unit of two identical 
sections, which can be operated singly or 
together, or coupled to any desired num- 
ber of similar units, all of which can be 


trolled by one engineer. 


Purchaser No. of cars Type of car 
Canadian National' ...... 250 Automobile 
80 an 
150 Automobile 
8 Snow plows 
200 Refrigerator 
250 Gondola 
Р А 250 Refrigerator 
Canadian Pacific! ....... 700 Steel-sheathed box 
150 Refrigerator 
100 Hopper 
E Ч 170 Comp. gondola 
Chesapeake & Ohio...... 200 50-ton auto. box (equip. 
with loaders) 
C. N. O. & T. P....... 200 40-ton auto. 
Grand Trunk Western.... 100 70-ton gondola 
Internat’! Petroleum 
0: Ltd. caves cine ce 2? 40-ton tank 
Norfolk & Western...... 103 50-ton hopper 
St. Louis-San Francisco .. 2 Lounge 
Seaboard Air Line....... 2* 660-hp. rail motor 
Can INQUIRIES 
Purchaser No. of cars Type of car 
California Dis; patch Line.. 2 8,000 gal. tank 
Missouri & 

Arkansas ............. 2 trains Each consisting of one 75-ft. 
10-in. steel mail and baggage 
car equip with gas-electric 
power р and one 55-ft. 
trailer cb 

Locomotive ORDERS 
Purchaser No. of locos. Type of loco. 
Canadian National! ...... 5 4-8-4 (02р 
5 4-8-4 (U-4- 
5 2-8-2 (5-4- 
Coos Bay Lumber Со..... 1* 2-8-2 
Detroit, Toledo & Ironton. 4* 2-8-4 
Estrada de Ferro de Goyez, 
Bras дына каТар 1 2-6-6-4 
Montreal Harbor Com.... 3" 0-6-0 
Norfolk & Western....... 2 Mallet 
Temiskaming & Northern 
Ontario 4. irr eto 28 4-8-4 
United Fruit Co.......... 1* 2-8-2 


New Equipment 


Car ORDERS 


Builder 
Canadian Car & Fdry. Co. 
Nat’l Steel Car Corp. 


Eastern Car Co. 
Company shops 
Canadian Car Pe Fdry. Co. 


Nat’l Steel Car Corp. 


Pullman-Standard Car Mfg. Co. 
Pressed Steel Car Co. 

Magor Car Corp. 

American Car and Foundry Со. 
Company shops at Roanoke, Va. 
Company, shops 

Electro-Motive Corp. 

St. Louis Car Co. 


Builder 


Builder 


Montreal Loco. Works 
Canadian Loco. Co. 
American Loco. Co. 
Lima Loco. Works 


Baldwin Loco. Works 
Montreal Loco. Works 
Company shops at Roanoke, Va. 


Canadian Loco. Co. 
Baldwin Loco. Works 
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controlled by a single operator. Stream- 
lining has been obtained by modifications 
in the jackets that cover the apparatus; by 
the molding and slope of the blunt ends; 
and the flowing steel "skirts," with re- 
movable sections, that cover the wheels. 
Appearance is enhanced by an attractive 
color scheme done in black, cobalt and 
sarasota blues, golden olive and pimpernel 
scarlet. This scheme has been worked out 
by the Art and Color department of the 


General Motors Corporation. The Santa 
Fe emblem of a maltese cross in a circle, 
combined with the sloping head and 
streaming headdress of an Indian chief 
appears on the sides of each unit in full 
color, taking the place of the usual letters 
of identification. The name "Super Chief," 
chosen for the train on which the Diesel 
is to be used, has been etched on heavy 
glass panels set into the ends of the loco- 
motive between the forward windows. 


Supply Trade Notes 


Tue Errcrgo-MorivE. Corporation has 
moved its main office and plant from Cleve- 
land, Ohio, to LaGrange, Ill. 


S. C. Јонмѕом, chemical engineer of the 
Dearborn Chemical Company, Chicago, has 
been appointed assistant to the vice-presi- 
dent. 


S. P. Сооро, Mutual building, Rich- 
mond, Va., has been appointed sales rep- 
resentative of the Union Spring & Man- 
ufacturing Company, New Kensington, Pa. 


Avery & Saut Co., South Boston, Mass., 
has been appointed distributors of seam- 
less steel and Toncan iron boiler tubes for 
the Globe Steel Tubes Company, Milwau- 
kee, Wis. 


Frank ІлеВвІСН of the industrial sales 
division of the Harnischfeger Corporation, 
Milwaukee, Wis., has been appointed dis- 
trict manager in charge of operations in 
the Detroit area. 


GeorcE Н. Snyper, representative of the 
American Steel Foundries, Chicago, with 
headquarters at St. Paul, Minn., has been 
appointed sales agent to succeed P. J. Kal- 
man, deceased. 


Jonn W. Carpenter, for 16 years Cleve- 
land (Ohio) district sales manager of the 
Otis Steel Company, has become assistant 
manager of sales, Sheet and Strip division 
of the Republic Steel Corporation, Youngs- 
town, Ohio. 


B. C. Witkerson and Trent Mays, 360 
Maryland avenue, Portsmouth, Va., have 
been appointed sales representatives in the 
Norfolk area for Jenkins’ dust guards, a 
product of the George O. Jenkins Com- 
pany, Bridgewater, Mass. 


Tue RaAwLPLUG Company, Inc, New 
York, has organized the Rawlplug Dallas 
Company, 1907 Canton street, Dallas, Tex., 
to handle the sales of the company’s prod- 
ucts in the northern section of Texas. D. 


MISCELLANEOUS ORDERS 


Road Type of equip. 
American Railroad H 
of Puerto Rico........ Bearings and boxes 
Amtorg Trading Corp... 14,000 frt.-car axles 
(4,500 tons) 
C. B. & О.к Bearings and boxes 


Grand Trunk Western..Bearings and boxes 


New York Rapid А 
Transit Co. (B-M.T).. Bearings 


Pennsylvania ........... Bearings and boxes 


ina 
Seaboard Air Line..... . Bearings and boxes 


SES he 4 sets Thermic syphons Exist. equip. 


For use on Order placed, with 


Journals of two pass. ' 
сагз 


T } 


All axles of scale 


Timken Roller Bear. Co. 
Carnegie Steel Co. 
Bethlehem Steel Co. 


test саг :е Timken Roller Bear. Co. 
Engine trucks of 3 

existing 4-8 

(U-3-A) locos. Timken Roller Bear. Co. 


Motors of 15 articu- 
lated — five-section 
train units п 

Engine апа trailer 
саска р fa шов 

-s (4- ass. 
1 ;, also fears 


ocos. ; 


S K F Industries, Inc. 


ings for all axles 
of tenders. Timken Roller Bear. Co. 
Locomotive Firebox Co. 
3 rail cars 12 Timken Roller Bear. Co. 


1 An appropriation of $15,000,000 was provided for railway purposes in a recent act of Parliament. 


Railway equi 
in Canada. 


t orders amounting to $9,821,563 have been allocated to five manufacturing plants 
The Canadian National will receive $6,791,155 worth of new cars and locomotives, Tiai 


ment to the value of $1,325,000 being built in its own shops, and the Canadian Pacific orders will 


total $4,355,408. 
3 For export. 


3 To be of all steel, covered, for bulk shipments of cement, lime, etc. The N. & W. expects also 
to build 500 all-steel hopper cars of 57314 tons capacity in its Roanoke shops, commencing construction 


as soon as materials can be purchased and 


Car Company. 


assemb 
4 Streamlined baggage and mail oil-electric cars. 


"The car bodies will be built by the St. Louis 


š This locomotive will have 20-in. by 24-in. cylinders and a total weight in working order of 


205,000 1Ь. 


€ These locomotives will have 25-in. by 30-in. cylinders and a boiler pressure of 250 Ib. 


The 


tenders will each have a capacity of 22 tons of coal and 22,000 gal. of water. 


1 These switchers will have 20-in. by 26-in. 
143,000 Ib. 


tender, 272,000 2 
Capacity of 11,000 imperial 
Nicholson thermic syphons, 


ese locomotives will have 2234-in. by 30-in. cylinders, 69-in. driving wheels a boiler 
of 275 1b., and an approximate weight in working order for the engine of 370,000 1Ь., and of 
Ib. hey will have a maximum tractive force of 54,500 1 

lions of water and 20 tons of fuel. 


cylinders and a total weight in working order of 


ressure 
the 

b. The tender will have a 
They will be equipped with 


lesco Type E superheaters, Elesco exhaust steam injectors, B. K. 


stokers, Franklin locomotive boosters on rear trailing axles and SKF roller bearings on engine and 


trailing trucks and tender trucks. 
* For service in Cuba. 
10 Being built by the Baldwin Loco. Works. 


1 Being built by the Pullman-Standard Car Mfg. Co. These cars are to be equipped 
SKF bearings will be used. 
ar Co. will have Westinghouse motors on which 120 sets of SKF bearings will be used. 


Electric motors on which 


180 sets of 
the St. Louis C. 


Delivery is expected about March, 1936. 


о with General 
Ten additional trains ordered from 


7 Being built by the American Car and Foundry Company. 
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P. Fletcher has been placed in charge of 
the new office. 


Joun F. Raps, central manager, and C. 
G. Learned, eastern manager, of the 
Okadee Company and the Viloco Railway 
Equipment Company, at Chicago and New 
York, respectively, have been appointed 
vice-presidents, with headquarters in the 
same cities. 


Ѕтоскноггревѕ of the Inland Steel Com- 
pany have approved a plan of reorganiza- 
tion to make effective the merger of Joseph 
T. Ryerson & Son, Inc, with Inland. 
Ryerson stockholders have also approved 
the plan and only formalities remain to be 
completed. 


THE MERGER of the Republic Steel Cor- 
poration and the Corrigan, McKinney Steel 
Company has been completed. Donald B. 
Gillies, who has been president of the Cor- 
rigan, McKinney Steel Company, will be 
a vice-president and a director of the 
Republic Steel Company. 


А. E. Herovux, Detroit district manager 
of the paint division of Aluminum Indus- 
tries, Inc., has been appointed general man- 
ager of the permite paint sales division, 
with headquarters at Cincinnati, Ohio, to 
succeed A. B. Anderson, resigned. 


Hersert J. Watt, since 1928 manager 
of sales, railway materials, of the Jones 
& Laughlin Steel Corp., Pittsburgh, Pa., 
has been appointed district sales manager 
at New York to succeed the late Robert 
M. Kilgore. Mr. Watt has been with the 
company since December 1, 1925. 


E. С. Goopwin, until recently connected 
with the Standard Coupler Company, New 
York, is now associated as chief engineer 
with the Graham-White Sander Corpora- 
tion, Roanoke, Va. For several years pre- 
ceding his association with the Standard 
Coupler Company Mr. Goodwin was con- 
nected with the mechanical department of 
the Norfolk & Western. 


R. J. Wysor, vice-president in charge of 
operations of the Republic Steel Corpor- 
ation, Youngstown, Ohio, has been elected 
executive vice-president and general man- 
ager, to succeed Ben F. Fairless, who has 
resigned to go with the United States Steel 
Corporation. C. M. White, assistant vice- 
president of the Republic Steel Corpora- 
tion, has been elected vice-president in 
charge of operations, to replace Mr. Wy- 
sor. 


G. M. HaNRAHAN, for the past ten years 
with the Haskelite Manufacturing Cor- 
poration, has been appointed assistant sales 
director of the Technical Division of the 
Algoma Plywood & Veneer Company, 
whose main office is at 228 North LaSalle 
street, Chicago. Mr. Hanrahan, who will 
have an office at the Detroit Leland Hotel, 
Detroit, Mich., will serve the territory of 
Ohio, Michigan, New York and Pennsyl- 
vania. 


GroncE Kirtiey, formerly in charge of 
the Pittsburgh district for the Plymouth 
Locomotive Works, division of The Fate- 
Root-Heath Company, Plymouth, Ohio, has 
been appointed assistant to the vice-presi- 
dent, E. W. Heath, in charge of locomo- 

(Continued on next left-hand page) 
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tive sales and advertising, with headquar- 
ters at Plymouth. Mr. Kirtley has had 12 
years’ experience in the application of 
steam and internal-combustion locomotives 
to a wide variety of services. 


WiLLIAM Н. HECKMAN has become a 
sales representative of the T-Z Railway 
Equipment Company, Inc., and the associ- 
ated Morris B. Brewster Company, Inc., 
with headquarters at Chicago. Mr. Heck- 
man was formerly vice-president of the 
Viloco Railway Equipment Company and 
the Okadee Company, associated com- 
panies. For several years he served in 
various capacities in the mechanical de- 
partment of the C. B. & Q. 


T. I. Pars, works manager at East 
Pittsburgh, Pa., of the Westinghouse Elec- 
tric & Manufacturing Company, has been 
appointed general works manager of the 
company. In his new position, Mr. Phillips 
who will serve as central authority for all 
manufacturing operations of the company, 
has been with Westinghouse since 1915. 
He has held various positions of executive 
responsibility in factories of the company, 
serving also as works manager of the 
Nuttall Plant and, since 1933, as works 
manager at East Pittsburgh. 


Tue A. M. Byers Company, Pittsburgh, 
Pa., has expanded its activities to include 
the manufacture and sale of steel pipe. 
Several years ago this company completed 
a modern wrought iron mill at Ambridge, 
Pa., for manufacturing genuine wrought 
iron under its new process. Following 
this, operations were further expanded to 
include the reintroduction of a wide range 
of wrought iron products, including plates, 
sheets, merchant bars, angles, structurals 
and forging billets. The third step in 
broadening the sales and manufacturing 
activities is the manufacture and sale of 
steel pipe, in addition to wrought iron pipe. 


STEEL AND Tures, Inc., Cleveland, Ohio, 
a subsidiary of the Republic Steel Corpora- 
tion, because of increased business activity 
in the territory served from Philadelphia, 
Pa., has recently created a new sales dis- 
trict in that territory. It is headed by C. 
J. Boyd, formerly of the Brooklyn, N. Y., 
sales organization, as district manager. 
The new district consists of the states of 
North and South Carolina, Virginia, Mary- 
land, Delaware, southern New Jersey, in- 
cluding Trenton, also southeastern Penn- 
sylvania. Part of the new district was 
formerly included in the New York sales 
district and part in the Birmingham sales 
district. J. F. Keeler, of the sales pro- 
motion department in Cleveland, has been 
transferred to Brooklyn, to head the sales 
promotion work in the east; I. H. Ander- 
son, of the Philadelphia office has been 
transferred to Brooklyn, and J. S. Ander- 
son, of the Detroit office, has been trans- 
ferred to the new Philadelphia office. 


Tue UNITED States STEEL CORPORATION 
has approved a unified plan of operation 
of the Carnegie Steel Company and the 
Illinois Steel Company, both wholly-owned 
subsidiaries of the United States Steel 
Corporation, under which the direction of 
production and sales will be controlled 
from a central office to be set up in Pitts- 
burgh, Pa. Benjamin F. Fairless, former- 
ly executive vice-president of the Republic 
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Steel Company, will head the Carnegie- 
Illinois Steel Corporation, and G. Cook 
Kimball, vice-president of the Illinois Steel 
Company, with headquarters at Chicago, 
will be vice-president of the new organiza- 
tion, in charge of the Chicago district. 
Mr. Kimball will take over the duties of 
George С. Thorp, who retires as- president 
of the Illinois Steel Company under pen- 
sion in accordance with his expressed wish. 

Mr. Fairless was born on May 3, 1890, 
at Pigeon Run, Ohio." He was educated at 


Benjamin F. Fairless 


Ohio Northern University, Ada, Ohio, 
and Wooster University, Wooster, Ohio, 
He entered railroad service in 1912 as a 
transitman on the Wheeling & Lake Erie 
at Brewster, Ohio. In May, 1914, he be- 
came associated with the Central Steel 
Company, at Massillon, Ohio, and later 
served as its vice-president and general 
manager until 1926, when that company 
was merged with the United Alloy Steel 
Corporation to form the Central Alloy 
Steel Corporation. Mr. Fairless became 
vice-president and general manager of the 
new company and later, president. When 
the Central Alloy and other steel compa- 


(c) Moffett Studio 
G. Cook Kimball 


nies were absorbed by the Republic in 
1929, he became first vice-president of the 
new Republic organization. 

Mr. Kimball graduated from Harvard 
University in 1900, and in the following 
year entered the steel industry in the engi- 
neering department of the American Tin 
Plate Company at Pittsburgh, Pa. In 


1905 he was appointed chief engineer of the 
American Sheet & Tin Plate Company and 
held that position until 1931, when he was 
elected a vice-president of that company. 
In June, 1932, he was elected vice-president 
of the Illinois Steel Company, with head- 
quarters at Chicago. 

Mr. Thorp was born at Pittsburgh, Pa. 
on June 29, 1869, and was graduated from 
the University of Wisconsin in 1891. He 
began his career as engineer of tests of 
the Illinois Steel Company at Chicago in 
1892 and was appointed general superin- 
tendent of the Joliet, Ill, works in 1898. 
From 1901 to 1905 he constructed and 
operated the steel mills at Clairton, Pa, 
and in the latter year was elected vice- 
president of the Illinois Steel Company in 
charge of design, construction and opera- 
tion of the steel mills at Gary, Ind. In 
June, 1932, he was elected president of the 
Illinois Steel Company. 


THe Miter STEEL Company, Inc, 
Newark, N. J., has been appointed ware- 
house distributor of mechanical seamless 
steel tubing, for the Globe Steel Tube: 
Company, Milwaukee, Wis. 


J. D. Benrretp and Robert Turrell, 
formerly, with the Electrical division of 
Steel and Tubes, Inc., have formed their 
own organization, known as Turrell & 
Benfield, Inc, with headquarters at De- 
troit. They are representing Electrunite 
Steeltubes and Fretz-Moon conduit prod- 
ucts in the Michigan territory. 


Obituary 


Curve. RuNNELLS, vice-president of the 
Pullman Company, Chicago, died in Santa 
Barbara, Cal, on September 12. 


Davin J. CHAMPION, president of the 
Champion Rivet Company, Cleveland, Ohio, 
died suddenly on September 10, at his 
home in Cleveland. 


NricHoLAs A. Doyte, vice-president of 
the American Car and Foundry Company 
at St. Louis, Mo., died after a brief illness 
in Chicago, on September 9, at the age of 
68 years. 


WiLLIAM Н. Sanrorp, for about 40 
years with the American Car and Foun- 
dry Company and its predecessors, at Bui- 
falo, N. Y., most of this time district man- 
ager at the Buffalo plant and later assistant 
vice-president of the American Car and 
Foundry Company, died on September 22 
in Buffalo, at the age of 84 years. 


\\плтАм Н. Hunter, manager of the 
Chicago office of the Pratt & Whitney 
Company, died suddenly in Cleveland, 
Ohio, on September 12, from a heart at- 
tack. He was attending the National Ma- 
chine Tool Builders Association Exposi- 
tion in progress at that city from Sep- 
tember 11 to 21. Mr. Hunter had been 
with Pratt & Whitney continuously for 
thirty-two years in various sales capaci- 
ties. He began as a clerk in the Phila- 
delphia sales office at the age of sixteen. 
He served continuously at that office and 
eventually became its manager in 1928, 
which position he held for two years. In 
1930 he was transferred to Chicago to 
become manager of the Machinery Div- 
ision of the Pratt & Whitney Chicago 

(Continued on next left-hand page) 
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development of alloy steels to stand 
the increased stresses. » » » Alloy 
steel staybolts have the greater 
strength and the uniform tough 


The economies of high boiler pres- Án 
sure have been made possible by the 


structure that are demanded by the 
higher stresses. » » » Staybolts are 
constantly stressed in every direction. 
Every time the firebox breathes, they 
must withstand bending, vibration, 
and tensile, all at the same time. » » » 
Agathon and Climax Alloy Staybolts 
have high tensile, coupled with shock 
toughness that safeguards against 
staybolt failure. » » » Staybolt re- 
newals are expensive in labor alone, ris 
aside from delaying the engine. 

Agathon and Climax Staybolts re- = 
duce this expense and delay. » » » 
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Office, which position he had held ever 
since. Mr. Hunter was born in Phila- 
delphia forty-eight years ago. 


S. A. Wrrr, for many years western 
manager of the Detroit Lubricator Com- 
pany at Chicago, died on August 10, after 
about a year's illness. Mr. Witt was born 
in 1884 in Wisconsin. He was educated in 
the Chicago public schools and began his 
business. career with the Newport Boiler 


S. A. Witt 


Company, Chicago. His next connection 
was with the American Radiator Com- 
pany at Peoria, Ill., subsequently he entered 
the service of Kehm Brothers, Chicago. 
During 1917-18, Mr. Witt served as the 
engineer in charge of the installation of 
the heating system at Camp Grant. In the 
latter year he became associated with the 
Detroit Lubricator Company as western 
sales manager. 


GEorGE SLATE, vice-president and a di- 
rector of the Simmons-Boardman Pub- 
lishing Company, and business manager of 
Marine Engineering & Shipping Age, and 


George Slate 


the Boiler Maker & Plate Fabricator, died 
on September 26, at Overlook Hospital, 
Summit, N. J., at the age of 61 years. Mr. 
Slate was born on September 27, 1874, at 
Oxford, Mich., and was educated in the 
public schools of Alma and Grand Rap- 
ids, Mich. He started his business career 
in the classified advertising department of 
the Philadelphia Press, later removing to 
New York, where he served with the New 
York Journal in a similar capacity. His 
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association with Marine Engineering has 
extended over a period of about 34 years, 
he having joined the staff of that publi- 
cation as an advertising salesman on Oc- 
tober 14, 1901. He was later elected a 
vice-president of Aldrich Publishing Com- 
pany, which at that time published that 
periodical. In 1905 the company acquired 
The Boiler Maker and Mr. Slate's juris- 
diction was extended to include that jour- 
nal as well as Marine Engineering. In 
1920 the Aldrich Publishing Company, with 
its two publications, was acquired by the 
Simmons-Boardman Publishing Company 
and shortly thereafter Mr. Slate was elect- 


ed a director of the latter company, on 
which board he had since served continu- 
ously. He was an associate member of 
The Society of Naval Architects and Ma- 
rine Engineers and for 15 years served as 
secretary and treasurer of the Boiler Mak- 
ers’ Supply Men’s Association. He was 
long interested in the affairs of that or- 
ganization and the Master Boiler Makers’ 
Association. Mr. Slate also took an ac- 
tive part in the work of the Associated 
Business Papers, Inc., serving several 
years as a director, and in the business 
paper division of the Audit Bureau of Cir- 
culations. 


Personal Mention 


General 


B. R. Jones has been appointed assistant 
mechanical engineer of the New York, 
New Haven & Hartford, with headquar- 
ters at New Haven, Conn. 


KENNETH CARTWRIGHT, assistant me- 
chanical engineer of the New York, New 
Haven & Hartford at New Haven, Conn., 
has been appointed mechanical engineer, 
with headquarters at New Haven. 


J. C. Hassett, mechanical engineer of 
the New York, New Haven & Hartford 
at New Haven, Conn., has been appointed 
assistant to general mechanical superin- 
tendent, with headquarters at New Haven. 


Davin P. Carey, superintendent of shops 
of the New York, New Haven & Hart- 
ford at Readville, Mass., has been appoint- 
ed assistant general mechanical superin- 
tendent. Mr. Carey’s duties will be largely 
concerned with standards of maintenance 
and enginehouse work as related to loco- 
motive performance. 


Wes tey B. Berry, master mechanic of 
the St. Louis-San Francisco at Kansas 
City, Mo., has been appointed assistant 
superintendent motive power, with head- 
quarters at Springfield, Mo. Mr. Berry 
was born in St. Louis, Mo., on December 
13, 1880. He was educated in the public 
schools of Denison, Tex., and entered the 
service of the Texas Pacific at Marshall, 
Tex., as a machinist apprentice in 1897. 
Upon completion of his apprenticeship he 
worked as a machinist for various rail- 
roads in the south and west, entering the 
employ of the St. Louis-San Francisco at 
Sherman, Tex., in 1906. He served at 
various points on the Frisco as a machinist 
and as enginehouse foreman until his pro- 
motion to the position of general foreman 
at North Springfield, Mo., in 1919. He 
was appointed master mechanic of the 
Northern Division, with headquarters at 
Kansas City, in May, 1922. 


Master Mechanics and 
Road Foremen 


M. L. Crawrorp, general foreman of the 
St. Louis-San Francisco at Ft. Smith, Ark., 
has been appointed master mechanic of the 
Central division and Texas Lines, with 
headquarters at Sherman, Tex. 


Don Norr has been appointed acting 
master mechanic of the Beardstown divi- 
sion of the Chicago, Burlington & Quincy, 
with headquarters at Beardstown, Ill, to 
take the place of W. E. Corya, who is off 
duty because of ill health. 


W. G. HALL, master mechanic of the 
St. Louis-San Francisco at Sherman, Tex, 
has been transferred to the position oí 
master mechanic at Kansas City, Mo, to 
succeed W. B. Berry. Mr. Hall was born 
in 1884 at Palestine, Tex. He attended 


W. G. Hall 


high school and in 1901 entered the employ 
of the International & Great Northern 
(now the Missouri Pacific), on which 
road he served consecutively as machin- 
ist apprentice, machinist, enginehouse fore- 
man, master mechanic and shop superin- 
tendent. In 1920 he became general fore- 
man of the St. Louis-San Francisco at 
West Tulsa, Okla., and in 1923 was pro- 
moted to the position of assistant master 
mechanic at Monett, Mo. In 1928 he was 
appointed master mechanic at Sherman. 


Car Department | 


Oscar №. ScHoppert, general car fore- 
man of the Western Maryland, with head- 
quarters at Cumberland, Md., has been 
appointed master car builder, with head- 
quarters at Hagerstown, Md. Mr. Schop- 
pert was born on May 22, 1881, at Pied- 
mont, W. Va. and was educated in the 
public schools of Piedmont. He entered 
railway service in April, 1901, with the 

(Continued on next left-hand page) 
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periods as the engine works. Driving box 
size, due to expansion, varies with the tem- 
perature. 
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Western Maryland as car repairman at 
Ridgeley, W. Va. In December, 1912, he 
became clerk; in June, 1914, chief clerk 
to master car builder at Hagerstown; in 
April, 1921 traveling car inspector, and in 
January, 1923, assistant to master car 
builder. Mr. Schoppert later became gen- 
eral car foreman at Cumberland. 


Shop and Enginehouse 


J. W. O'Meara, superintendent of shops 
of the New York, New Haven & Hart- 
ford at Van Nest, N. Y., has been appoint- 
ed superintendent of shops, with head- 

quarters at Readville, Mass. 


E. J. Barr has been appointed superin- 
tendent of shops of the New York, New 
Haven & Hartford, with headquarters at 
Van Nest, N. Y. 


E. J. HausnacH, general foreman of the 
Decatur, Ill, locomotive shop of the Wa- 
bash, has been appointed shop superin- 
tendent, succeeding H. C. Caswell, deceased. 
Mr. Hausbach was born on September 17, 
1882, at Ft. Wayne, Ind. He completed 
grade school in 1895, and was in the em- 
ploy of the Ft. Wayne Electric Works as 
a machinist apprentice from 1895 to 1899; 
the Western Gas Construction Company, 
Ft. Wayne, from 1899 to 1900; the Bass 
Foundry & Machine Company, Ft. Wayne, 
1900 to 1901; the Lima Locomotive Works, 
Lima, Ohio, from 1901 to 1902; the Cin- 


E. J. Hausbach 


cinnati Northern at Van Wert, Ohio, from 
January to July, 1902, and the Erie at 
Huntington, Ind., from July to November, 
1902. Mr. Hausbach then became engine- 
house foreman of the Pennsylvania at Ft. 
Wayne. He entered the service of the 
Wabash in July, 1903, as a machinist at 
Ft. Wayne. In June, 1906, he was ap- 
pointed machine foreman at Ft. Wayne; 
on October 1, 1913, machine foreman at 
Decatur, and on November 1, 1917, gen- 
eral foreman at Decatur. 


Obituary 


Frank N. Hirss, consulting superin- 
tendent motive power of the Lehigh Val- 
ley, died on September 26 in the Sacred 
Heart Hospital at Bethlehem, Pa. Mr. 
Hibbits, who was born on February 3, 
1866, at Muncie, Ind., was a graduate of 
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the Rose Polytechnic Institute, Terre 
Haute, Ind. He entered railroad service 
in 1886, serving consecutively to August, 
1891, as a machinist and as a draftsman on 
the Cleveland, Columbus, Cincinnati & In- 
dianapolis (now the Cleveland, Cincinnati, 
Chicago & St. Louis). He then became 
engineer of tests of the New York, Lake 
Erie & Western (now the Erie), and from 
April, 1892, to March, 1894, was mechani- 
cal engineer of that road. From March, 
1894, to November, 1895, he was master 
mechanic of the Rochester Division; from 
November, 1895, to June, 1899, freight 
trainmaster, New York Division of the 
Erie, with headquarters at Port Jervis, 


N. Y., and from June, 1899, to May, 1901, 
superintendent, Jefferson Division at Car- 
bondale, Pa. In the latter month he be- 
came mechanical engineer of the Union 
Pacific and in March, 1903, was appointed 
assistant superintendent motive power and 
machinery. From March, 1904, to July, 
1904, he was consulting mechanical engi- 
neer of the Southern; from July, 1904, to 
May, 1906, mechanical superintendent, New 
York, New Haven & Hartford, and from 
May, 1906, to February 1, 1929, superin- 
tendent motive power, Lehigh Valley, at 
Bethlehem. He was appointed consulting 
superintendent of the Lehigh Valley in 
February, 1929. 


General W. W. Atterbury 


GENERAL. W. W. Artersury, who re- 
signed last April as president of the Penn- 
sylvania, died on September 20 at the 
Bryn Mawr (Pa.) Hospital. 

General Atterbury, who had been in poor 
health since July, 1934, had been associated 


Gen. W. W. Atterbury 


with the Pennsylvania for nearly 49 years 
and was one of the few railroad presidents 
of this country who came up through the 
mechanical department. 

William Wallace Atterbury was born at 
New Albany, Ind., on January 31, 1866, 
and spent his boyhood in Detroit, Mich. 
He was graduated from Yale University 
in 1886 with the degree of Bachelor of 
Philosophy. He entered the service of 
the Pennsylvania Railroad on October 11 
of the same year as an apprentice in the 
Altoona shops. From 1889 to 1892 he 
served as assistant road foreman of en- 
gines on various divisions of the Pennsyl- 
vania and the Philadelphia, Baltimore & 
Washington. In 1892 he was, promoted to 
assistant engineer of motive power in the 
Pennsylvania Company, Northwest Sys- 
tem. From 1893 to October 26, 1896, he 
was master mechanic at Fort Wayne, Ind. 
On the latter date, he was promoted to 
superintendent of motive power with head- 
quarters at Altoona, and on October 1, 
1901, was advanced to the position of gen- 
eral superintendent of motive power of the 
Lines East of Pittsburgh and Erie. 

General Atterbury's affiliation with the 
transportation department dated back to 
January 1, 1903, when he was appointed 
general manager of the Lines East of 
Pittsburgh and Erie. On March 24, 1909, 
he was elected fifth vice-president in 
charge of transportation and on March 3, 


1911, upon a change in the organization, 
was elected fourth vice-president and a 
director. The practice of designating the 
several vice-presidents by number was 
changed on May 8, 1912, at which time 
Mr. Atterbury was elected vice-president 
in charge of operation, his jurisdiction stil! 
covering at that time the lines East of 
Pittsburgh. From May 17, 1916, to June. 
1919, he was also president of the Amer- 
ican Railway Association. 

Recognition of Mr. Atterbury's ability 
as a transportation officer was particularly 
signalized by his being requested by Secre- 
tary of War Newton D. Baker, shortly 
after war was declared against Germany, 
to go to France and assume charge, as 
director-general of transportation of the 
American Expeditionary Forces, of the de- 
tails of organization of the American rail- 
way transportation facilities in France. He 
sailed for Europe in August, 1917. On 
October 5, 1917, he was commissioned a 
brigadier-general and his appointment as 
such was confirmed by Congress three days 
later. General Atterbury returned to the 
United States on May 31, 1919, after hav- 
ing set up a record of performance for 
which American railway men have never 
been called upon to make any apologies. 
He was made the recipient of the distin- 
guished service medal of the United States, 
was made a commander of the Legion of 
Honor by France, a companion of the Most 
Honorable Order of the Bath by Great 
Britain, and a commander of the Order 
of the Crown by Belgium. 

Upon the termination of federal control, 
General Atterbury resumed his duties as 
vice-president in charge of operation of the 
Pennsylvania, but this time having juris- 
diction over the entire system as a result 
of the creation of the new plan of organ- 
ization into regions. He continued in this 
capacity until November 15, 1924, when he 
was elected vice-president of the corpora- 
tion without designation, so that he might 
act in a more general executive capacity, 
aiding the president in his administrative 
duties and acting for the president in his 
absence. On October 1, 1925, he was elect- 
ed president to succeed Samuel Rea. 

General Atterbury was an honorary 
member of the American Society of Me- 
chanical Engineers, a member of the 
American Academy of Political and Social 
Science and the American Philosophical 
Society. He had been awarded honorary 
LL.D. degrees by the University of Penn- 
sylvania (1919), Yale University (1926) 
and Villa Nova (1927). 
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Diesel Engines and Transmissions 
for Railroad Service* 


HE modern Diesel engine cycle is best understood 
from the pressure-volume indicator card of the con- 
stant-pressure four-stroke cycle. It is assumed that this 
is known and, therefore, is not referred to here. Its clos- 
est approximation is now found only in air-injection en- 
gines. The thermal efficiency of this cycle depends upon 
the compression ratio. When it is 13 the theoretical 
thermal efficiency is .572; but in a real Diesel engine 
there are a number of deviations from an ideal cycle; 
the various valve events do not take place as assumed 
in the ideal engine. This, with water-jacket losses and 
consequences of improper combustion, reduces the total 
efficiency of a real air-injection Diesel engine to about 
.33. 

The Diesel engine with air injection was used ex- 
tensively before the war and in the early part of the 
post-war period. At present practically all Diesel en- 
gines, even of the slow-speed and large-size type, espe- 
cially the high-speed engines.used in land transportation 
in which we are here interested, are of airless injection, 
or compressorless types, also called solid- or direct-in- 
jection-type engines. Dr. Diesel in the early period of de- 
veloping this engine started out with the idea of the 
direct injection of oil, but encountered great difficulties. 
He could not get, at the stage of the art of that time, the 
high oil pressures that were necessary. Air injection 
was resorted to by Dr. Diesel as a remedy to avoid the 
difficulty. However, during the war, the English firm, 
Messrs. Vickers, Ltd., took up the question again and 
did a great deal of research work. Commander Pro- 
fessor Hawkes did most of the work and later published 
his investigations.! After the war various firms in Eng- 
land, Germany, and other European countries, and later 
also in the United States, conducted similar experiments 
and achieved very good results. At the present time 
direct fuel injection is universal in Diesel engines and 
air-injection engines are very seldom built, even in large 
sizes. 

The process which takes place in an airless injection 
engine 1s the following: Fuel oil under very high pres- 
sure, ordinarily 3,500 to 6,000 Ib. per sq. in., in passing 
through the small openings of the fuel nozzle, atomizes 
into a very fine mist which penetrates into the densely 


! "Some Experiments in Connection with the Injection and Combustion 


of Fuel.Oil in Diesel Engines." by Engineer Commander C Hawkes, 
a paper read before the North East Coast Institution of Engineers and 


Shipbuilders on November 26, 1920 
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A discussion of the principles of 
Diesel engine operation, the 
characteristics of some of the 
well-known types of engines in 
transportation service in this 
country and Europe and a clas- 
sification of power transmission 
systems 


compressed and heated air slightly before the moment 
the piston reaches the dead-center extreme position. The 
nearest droplets ignite and create a nucleus of flame, 
which propagates with great rapidity and sets on fire 
the whole mixture in the combustion chamber between 
the piston and cylinder head. Preliminary turbulence 
of air and oil is essential, because it is necessary in a 
very short time—a small particle of a second—to com- 
plete the combustion. This requires a very intimate 
mixing of the globules of the oil mist with the air and, 
therefore, a quick motion of the air in the direction op- 
posite, or at an angle, to the fuel jet is very helpful. The 
rapid movement of the piston, while it approaches the 
cylinder head, creates this motion if the proper shape is 
given to the piston head. In some cases a whirling mo- 
tion in addition is obtained, and this is also very useful. 
It has been found that the ordinary flat head and slightly 
dished piston are quite sufficient for some powers and 
speeds, but do not give good combustion at high speed. 
In another case, powers up to 100 b.hp. per cylinder are 
smokelessly generated at 700 r.p.m. with a flat cylinder 
head and a half-spherical piston head. In still another 

* Extract from Engineering Bulletin, Research Series No. 49, published 
by Purdue University, Lafayette, Ind. The complete bulletin, as issued 
under date of March, 1935, contains five sections, as follows: I—Histori- 
cal Notes; II—The Diesel Engine; III—Power Transmissions; IV—Diesel 


Propelled Locomotives and Cars—Potentialities, and V—The Possibilities 
eh e Diesel Locomotive. This article is an abstract of Sections II and 


f Consulting engineer, American Locomotive Company, and non-resident 
professor of railway engineering, Purdue University. 
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case similarly good, if not better, results are achieved 
m a cylindrical boss and a corresponding recess in the 
ead. 

By experience a certain shape always can be found 
that will give satisfactory combustion with direct injec- 
tion practically for any power. Now solid-injection en- 
gines are built of 1,000 b.hp. and greater per one single- 
acting cylinder. 


Advantages of Solid Injection 


The great advantage of the solid-injection system lies 
in the elimination of the compressor, which is a very 
delicate mechanism that requires much maintenance and 
expert attention. Sometimes it is a source of trouble, 
as it can not run reliably at high speeds. It is a com- 
plication and its elimination represents enormous prog- 
ress. In addition, the fuel consumption is lower because 
the power to drive the compressor is saved. The total 
net gain by using the solid-injection system is from six 
to eight per cent. 

Strictly speaking, the constant-pressure cycle, which 
has been always considered to be the basis of the Diesel 
engine, does not materialize in modern solid-injection 
engines. Instead of the constant-pressure cycle with a 
maximum pressure equal to the compression pressure of 
the second stroke, a slightly different cycle with a vari- 
able pressure during the ignition period is actually de- 
veloped. It approximates the ideal diagram as shown 
in Fig. 1 by line b-c-d-e-g-b, which is a combination of 
a constant-pressure and a constant-volume cycle. It is 
called a “mixed,” or “dual” cycle, and is also known as 
the Sabathé cycle. Heat О; and О» are being imparted 
during the constant-volume (ignition) period c-d and 
constant-pressure, (burning) period d-e. Heat Оз is 
rejected as in the constant-pressure cycle. The efficiency 
of such a cycle is higher than that of the constant-pres- 
sure cycle with the same compression ratio, because the 
maximum pressure is higher. 

Solid injection brought about another development— 
increase in speed. The fact that the cycle is not exactly 
a constant-pressure cycle and embodies partly the ex- 
plosion-cycle feature permits the completion of the burn- 
ing of the requisite amount of fuel in a very short time 
and thus the running of the engine at higher speed with 
equally good combustion. When air is used for the 
pulverization of fuel and is gradually introduced, there 
is not such a quick ignition and burning as in the ex- 
plosion engine. "Therefore, in the modern solid-injec- 
tion engine, which has the quick burning feature of the 
explosion engine, the speed can be materially increased. 
Piston speeds of 1,800 to 2,100 ft. per min. are no longer 
impossible and even higher speeds have already been 
attained experimentally. ; 

It can be easily gathered from the above that the most 
important part of the solid-injection engine is the fuel- 
injection mechanism. Like everything else in engineer- 
ing development, it has gone through a certain process 
of evolution and has finally settled down to a very sim- 
ple and definite form. "This mechanism consists of two 
essential parts—the fuel injection pump and the fuel 
spray nozzle. For high-speed erigines, as used in Die- 
sels for transportation purposes, the most often found 
combination is the individual plunger pump with a pres- 
sure-operated spray nozzle. The pump has as many 
plungers as there are cylinders, each plunger having a 
constant stroke and delivering oil under pressure to the 
corresponding cylinder. The fuel nozzle is inserted 
through the cylinder head, or cylinder wall, directly into 
the combustion chamber and is terminated by a tip with 
one or more very small orifices for oil discharge. The 
admission of the fuel to the tip is controlled by a spring- 
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loaded needle valve which opens when the fuel pressure 
is able to compress the spring and lift the needle. The 
injection is due to the oil pressure created by the pump 
plunger, the beginning of the discharge being coincident 
with the opening of the needle, while the termination is 
due to the sudden release of the pressure. For this pur- 
pose a special spilling, or by-pass, valve is used which 
permits the direction of the excess oil from the oil de- 
livery chamber back to the suction chamber of the pump. 
The by-pass is under control of a governor, and if the 
governor is also of the variable-speed type, the output 
of the engine and the variation in speed are easily con- 
trolled. 

The importance of these parts—fuel pump, fuel noz- 
zle and governor—can be judged by the following : In 
a medium-sized, four-cycle Diesel engine developing 
about 100 b.hp. per cylinder at 700 r.p.m., the amount 
of fuel oil injected in a cylinder per working stroke is 
about .03 oz., or about 27 drops. This amount must 
be metered by the pump with an accuracy of one-half of 
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one per cent, or slightly more, depending upon the sen- 
sitiveness of the governor. This small quantity of fuel 
has to be delivered through the spray nozzle within less 
than one-hundredth (.0076) of a second and then it 
should be sharply cut off so as to avoid dribbling which 
may cause after-burning and smoke. This all indicates 
that the spray valve, fuel pump, and governor must be 
exceptionally accurate mechanisms. In small Maybach 
Diesel engines, running at 1,400 r.p.m., which are used 
in rail cars and also in airship and some aeroplane solid- 
injection engines, the amount of fuel per working stroke 
is only 374 drops and the injection period is %56 sec. 
Upon the accuracy, reliability and sensitiveness of these 
appliances depend the quality of the engine, its economy, 
smokelessness, smoothness of operation, endurance and 
low maintenance cost, or, to put it in two words, its 
practicability and its commercial success. 

The volume-pressure diagram above referred to (Fig. 
1) pertains to four-cycle engines. The majority of en- 
gines built in this country for railroad service are of 
this type. The Ingersoll-Rand, the Beardmore-West- 
inghouse, the McIntosh & Seymour, the Cummins en- 
gines are all of the four-cycle type. The same is true 
of engines abroad—M.A.N., Armstrong-Sulzer, May- 
bach, etc. 

The four-cycle engines have the advantage that for 
the expelling of the burned gases and for the intake of 
fresh air two complete strokes are provided. This in- 
sures the thoroughness of the operations. In other 
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words, in a four-cycle engine the cylinder is thoroughly 
cleaned of burned gases and again refilled, almost to its 
full volume, with fresh air. This results in good com- 
bustion and high mean effective pressure and also per- 
mits high piston and rotative speeds. 


Four- and Two-Cycle Engines 


However, in 1878, before the advent of the Diesel 
engine, Dugald Clerk, later Sir Dugald Clerk, built a 
gas engine in which the exhaust and suction strokes 
were omitted and part of the compression stroke was 
utilized for the exhaust and expelling of gases. In 
order to achieve this a special pump had to be used 
which generated compressed air under some rather low 
pressure, which air was used for the expelling of the 
burned gases and for the charging of the cylinder with 
fresh air. The main object of the pump was to scavenge 
.the cylinder and it was, therefore, called “scavenging 
pump." The four-stroke cycle was thus modified into 
a two-stroke cycle and the engines that followed were 
called “two-stroke” or two-cycle engines. 

The Diesel engine, shortly after its appearance, was 
built both in the four-cycle and two-cycle types. The 
evident advantage of the two-cycle engine is that for 
the same piston and rotative speed the number of work- 
ing strokes is double that of the four-cycle engine and, 
thus with the same mean effective pressure, the power 
of the engine should be doubled. Experience, however, 
proved that the mean effective pressure of a two-cycle 
engine can be made equal to that of a four-cycle engine 
only when the method of scavenging is sufficiently thor- 
ough to permit perfect combustion, and this in turn with 
some systems of scavenging is rather difficult at high 
speeds, as there is not sufficient time for the scavenging 
air to expel the gases and fill the cylinders with fresh 
air. This spurred a long and very important research 
which led to the development of a series of systems of 
scavenging. 

The best system of scavenging is the straight-through 
arrangement by which the scavenging air is admitted at 
one end of the cylinder and permitted to escape at the 
other end, sweeping out the burned gases on its path 
through the cylinder. The opposed-piston engine, in 
the development of which the late Professor Junkers 
was instrumental during the last 28 years, is the best 
example of such an arrangement. The engine must 
thus have a double number of pistons and two crank- 
shafts and becomes more complicated. On the other hand, 
this complication permits good scavenging, complete 
combustion, high mean effective pressures, and high pis- 
ton speeds, resulting in high power per unit of weight. 
Engines of this type are not cheap to manufacture and 
have not been used to any extent in rail transportation. 
So far, a small 300 b.hp. opposed-piston engine at 1,200 
r.p.m., built by Fairbanks, Morse & Co., Beloit, Wis., 
has been recently installed in a rail car of the Chicago, 
Milwaukee & St. Paul and one was put in an experi- 
mental 1,000 b.hp. direct-drive locomotive built by the 
Ansaldo Engine Company in Italy іп 1926.2 

The firm of Burmeister and Wain of Copenhagen has 
developed a modified opposed-piston two-cycle engine in 
which the upper piston is made considerably smaller and 
acts as a piston valve for the exhaust of gases and of the 
scavenging air. The air enters through a ring of ports 
at the bottom of the cylinder and escapes with the gases 
through the upper small ports controlled by the piston 
valve. The Winton Engine Company, a subsidiary of 

General Motors Corporation in this country, has de- 
veloped a similar engine in which four exhaust valves 
of the regular mushroom type take the place of the 
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piston valve of the Burmeister and Wain engine. In 
the Winton engine they are placed in the top cylinder 
head, and thus the straight-through scavenging prin- 
ciple from the bottom to the top of the cylinder is as- 
sured. The latter engine has become very prominent 
lately in view of its light weight, which is only 22 lb. 
per horsepower. It has, therefore, been used in the 
recent light-weight, high-speed trains to which reference 
will be made later. 


Characteristics of Rail-Service Engines 


The four-cycle engines are ordinarily heavier—from 
25 to 63 lb. per horsepower, depending upon the service 
of the locomotive for which the engine is intended. In 


. Switching service, where practically all the four-cycle 


engines are used, an excess of weight is very desirable, 
because weight is wanted for adhesion on drivers and 
for the realization of larger tractive forces. Besides, 
the heavier engines allow à more robust and durable 
construction, which requires less maintenance and de- 
preciation. When the service requires lighter engines 
the four-cycle engine is designed and built accordingly 
and, if necessary, speeded up. For instance, the 600 
b.hp. at 700 r.p.m. McIntosh & Seymour four-cycle en- 
gine, which for switching locomotives is built so as to ` 
weigh 59 lb. per horsepower, when used for the light- 
weight, high-speed train of the Gulf, Mobile & North- 
ern, weighs only 39 lb. per horsepower. The Beard- 
more four-cycle, 900 r.p.m. engines, which have been 
used in many rail cars and in one road locomotive in 
Canada, weigh from 17 to 22 Ib. per horsepower. The 
Westinghouse-Beardmore engines for rail cars and loco- 
motives in this country are now slightly heavier; they 
have been increased in size of cylinders, as compared 
with the Beardmore engines for the Canadian rail cars, 
and weigh about 30 lb. per horsepower. The Maybach 
four-cycle engines used in great numbers in rail cars 
and articulated high-speed ‘trains in Europe run at 
1,300 to 1,400 r.p.m. and weigh only 10.8 to 13.9 Ib. 
per horsepower. The power of these engines varies 
from 180 to 410 b.hp. 

There are a number of smaller four cycle engines in 
use in rail cars in Europe, some of them as small as 65 
b.hp., but the lightest per horsepower is the Maybach 
engine above referred to, developed primarily for airship 
og) service in Germany. The piston speed of the 
largest Maybach engine, which is 410 b.hp. unsuper- 
charged and 600 b.hp. supercharged, is 1,654 ft. per 
min. In the large Beardmore four-cycle engine for the 
Canadian National locomotive developing 111 b.hp. per 
cylinder (1,330 b.hp. in 12 cylinders) the stroke is 12 
іп. and, as the rotative speed is 800 r.p.m., the piston 
speed is 1,600 ft. per min., about the same as in the light 
Maybach engine. 

An engine which is now becoming very popular for 
rail cars in Europe is the Hungarian Ganz with a pre- 
combustion chamber of the Jnedrassik type. This engine 
develops 400 b. hp. at 1,450 r.p.m., corresponding to a 
piston speed of 2,090 ft. per min. Its weight is 16 Ib. 
per horsepower. 

Thus the question whether the two-cycle engine can 
develop more power per unit of weight and volume is 
still an open question which will be decided only by 
actual trial and all-around service experience regarding 
cost, operation, maintenance and durability. 

Besides the Winton two-cycle engine, which develops 
75 hp. per cylinder at 720 r.p.m. Busch-Sulzer of St. 
Louis built a 1,600 hp., two-cycle engine in eight V-type 
cylinders of 1314 in. in diameter and 16 in. stroke (200 
b.hp. per cylinder) at 550 r.p.m., which is the largest 
one-unit Diesel engine built for railroad use in this 
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country. Still larger two-cycle Diesel engines are be- 
ing developed by the same company for locomotives in 
larger numbers of cylinders of the same size—a 2,000- 
b.hp. engine, according to rumors, is being built in ten 
cylinders, and a 3,500-b.hp. engine in sixteen cylinders 
at 600 r.p.m. is now being offered. All these engines 
are of the V-type and weigh between 22 and 25 Ib. 
per b.hp. 

In Europe the two-cycle engine has not made much 
progress, either for locomotives or rail cars. The Bur- 
meister and Wain Company in Copenhagan, and their 
licensees in England, built several engines of 200, 450 
and 600 b.hp. The firm of Sulzer Brothers in Winter- 
thur, Switzerland, is building for locomotives only four- 
cycle engines of about 100 b.hp. per cylinder at 630 to 
720 r.p.m. The same engine is being built by Arm- 
strong, Whitworth & Company. They are known as 
Armstrong-Sulzer engines. "The largest engines of this 
type were built in eight-cylinder units by Armstrong, 
Whitworth in Great Britain for South America, Russia, 
and Algeria. Other large engines for railroad use were 
built by M.A.N., and by their licensees, for the French 
P.L.M. railroad for high-speed passenger service. A 
2,000-hp. supercharged one unit four-cycle engine is, it 
is rumored, being built by Sulzer Brothers for the same 
French railroad for road service. А 1,000-b.hp. four- 
cycle engine was built by another Danish firm, Frichs, 
for Siam. There are about a score of locomotives in 
Siam with Frichs engines of different powers up to 
1,600 b.hp. 

The transmission of power, as it has been stated be- 
fore, is. indispensable in any Diesel-propelled vehicle. 
In a paper presented before the American Society of 
Mechanical Engineers? all possible transmissions were 
classified and reviewed. The classifications were as 
follows : 

A. Full-power Elastic Fluid Transmissions. To this 
belonged the well-known electric transmission, which 
has already been in use fot a long time, and the hydrau- 
lic, steam, and aero-steam transmissions which for some 
time have been either experimented with or suggested 
for experimentation. None of the various systems, ex- 
cept the electric, proved to be practicable, even for 
small powers, while the electric has made progress 
with various types of control (automatic, differential, 
Lemp), torque control (Westinghouse) and speed 
control, in which later control considerable improve- 
ment has been made lately. At present the electric 
transmission is predominating for powers above 150 
hp. per unit. For smaller powers the gear trans- 
missions with clutches are used, except in one or 
two cases, when gears with magnetically operated fric- 
tion clutches are also experimentally used in powers of 
600 to 1,200 b.hp.—a few words about these gear trans- 
missions will be said later. 

Quite recently a number of hydraulic transmissions 
of the turbine-wheel type have been revived, first for 
pleasure cars under the name fluid fly wheel, and later 
for rail cars under various names. None has made 
real progress for rail transportation, except one known as 
the Voith transmission which is being used in Europe 
for rail cars and light-weight trains for power up to 
410 hp. per unit Its use for 600 hp. and even larger 
power is now being contemplated. 4 

B. Differential Elastic Fluid Transmissions, which 
could also be of the electric, hydraulic, pneumatic, and 
mechanical variety. The attractive feature of all these 


3 Transmission of Power on Oil Engine Locomotives, by A. I. Lipetz, 
Mechanical Engineering, August and September, 1926. 


‘Diesel Railway Traction, supplement to the Railway Gazette, May 18, 
1934, page 919. 
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transmissions was that only at starting and low speeds is 
a considerable amount of power transmitted indirectly, 
with the efficiencies of Class A transmissions, while at 
higher speeds the major part of the power is transmitted 
directly with a much higher efficiency. At top speed 
the whole power is transmitted directly with an efficiency 
of about 93 per cent. Great ingenuity has been dis- 
played in some of the transmissions of this class, and 
many new devices are still being invented and patented. 
Some of these transmissions have been built and tested, 
but none has proved practicable for large power. For 
small power, when they were developed with a view 
to use in automobiles, they worked more or less satis- 
factorily, but for this purpose they are not needed, as 
the shifting of gears is not yet considered to be objec- 
tionable. They may come, though, later, but so far they 
have not made much progress. 

C. Mechanical and Direct Transmission. For rai 
cars and small locomotives up to 150 hp. the mechanical 
transmission has the advantage of cheapness and higher 
efficiency. Sometimes epicyclic gears are used in con- 
junction with clutches. By selecting the proper clutches 
the different speeds can be obtained. In other cases 
ordinary gears, which are always in mesh, are used, and 
by means of selective clutches put in operation, one at a 
time, the proper pair of gears is engaged. The clutches 
are always of the friction type, actuated hydraulically 
(S.L.M. Winterthur type), pneumatically (Fiat, Breda 
or Somua), or magnetically (Eisenach-Krupp). 

Transmissions of these types have been tried out in 
locomotives and cars. The one that attracted much at- 
tention in the railroad field was the Eisenach-Krupp 
magnetic clutch and nytralloy-gear combination of the 
Russian Diesel-geared 4-10-2 locomotive, built by Hoh- 
enzollern Locomotive Works of Dusseldorf, Germany, in 
1926. About a year ago a 600-b.hp. locomotive with 
gears and Eisenach magnetic clutches was built by Krupp 
for Japan. In this locomotive the main magnetic clutch 
was replaced by a specially developed hydraulic clutch. 
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"NATURAL TUNNEL" ON THE SAN LUIS 
POTOSI- TAMPICO LINE. „MEXICO. 


For explanation see page 486 
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High Spots in Correspondence 
with Enginehouse Foremen* 


“wE have read with some little amusement the 
roundhouse foreman’s letter published in 
the May issue of the Railway Mechanical Engineer, and 
took pleasure in reading it at one of our foremen’s 
meetings. 

“His statement that a 12-hour job is no sinecure is 
certainly true. We believe shorter working hours would 
not only be a benefit to the employee, but also to the 
employer. However, the outlook does not seem quite 
as bad as indicated in the letter. This is a fair-sized 
enginehouse and we still manage to enjoy the work and 
have plenty of laughs. There is no doubt but that the 
people one works for have considerable to do with the 
outlook on the problems that develop and we are very 
fortunate in this respect. Our superiors are always 
thought of with respect and regarded with a real liking 
and are always willing to work with us. 

“The foreman is responsible for some of the conditions 
he cites. It seems as though more organizing would 
help relieve him of some of the work and take a load 
off his shoulders. 

"As to shortage of power, trying to fill orders on 
time, the pride in doing good work and keeping personal 
contact with everything, these conditions exist every- 
where. These things make roundhouse work interest- 
ing ; in fact, I doubt if you would be successful in chas- 
ing any 'dyed-in-the-wool' roundhouse man out of the 
roundhouse.” 


Tired but Cheerful 


“I read the ‘Roundhouse Foreman’s Daily Log, ” says 
another writer, “with a great deal of interest and must 
say that he described his duties and troubles without any 
over-statement of facts. The foremen here have one 
big advantage as we are on an eight-hour day; I do not 
see how a man can hold up for any length oí time on a 
12-hour day under present conditions. 

“The roundhouse foremen are the only foremen at 
this terminal; they have to cover a great deal of ground 
in supervising about 40 men, scattered in the different 
departments. The foreman and the yardmaster have 
between them a caller and clerk (one person), so he 
does not get a great deal of assistance there. When the 
reports and roundhouse book are to be written up for 
the next shift the clerk is generally calling a crew or is 
attending to the yard office, while the yardmaster is 
checking the yard. 

“In addition to this the storehouse stock has been cut 
so fine that when he writes a requisition for a rod bush- 
ing or any material of that kind he pays a visit to the 
storehouse, calling the storekeeper's attention to it so it 
can be replaced. 

“At least once a month we get a letter to watch ex- 
penses and to make any further reductions we can in the 
force. In spite of all this and the fact that we go home 
tired we are still cheerful most of the time and do not 
want to get out of the game." 


From an Ex-Roundhouse Foreman 


“As I am now an ex-roundhouse foreman, I feel at 
liberty to air some of the trials and tribulations that 
this class of railroad employee must contend with. Every 
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Additional comments on the 
«Roundhouse Foreman's Daily 
Log", published in May, 1935 


statement your correspondent made is true and typical 
of what 90 per cent of his brothers have to put up with. 

“My day started by getting out of bed at 5.00 a.m., 
just about as tired as when I retired the night before. 
On the job by 6.30 a.m. I will not bore you with what 
had to be done; suffice it to say that it is a continual 
race against time. You work 12 to 14 hours a day, 
but still the day is not long enough to finish up the work 
you have set out to do, because of the obstacles you 
encounter and those which are thrown in your way. 
Your main difficulty is lack of men and material. You 
just manage to keep your head above water, barely 
swimming. Sometimes you are swamped, but by super- 
human effort you come out on top again. 

“Tt is the foreman in the medium sized shop of around 
a hundred men and twenty to thirty engines who has 
the toughest time, as he is in sole charge with no other 
foreman with him. He takes care of the various crafts 
and laborers; in fact, is responsible for the whole plant. 
Engine dispatching is his side line, sandwiched in with 
his other duties. He does his own clerical work, and 
when all is said and done has a pretty busy time. It 
all boils down to this objective; he must condition his 
engines with the expenditure of the least possible man- 
hours per engine; and a minimum of repair parts, and 
in such a way that they will haul with safety the maxi- 
mum revenue ton-miles per minimum expenditure for 
coal, water and oil. Yes, this is all worked out at head- 
quarters and a graph shows instantly whether he is 
slipping or not. 

"My day used to end anywhere between 6.30 p.m. 
and midnight, depending upon weather conditions and 
the situation in general. 

“T do not want you to get the impression that I did 
not care for my job as foreman. Maybe we love our 
jobs and our men too well, if not wisely. I would not 
have given it up. It was something of a shock to have 
the job done away with, but what a relief to work only 
40 hours a week, instead of the 90 to 100 formerly 
worked. I am not tired out any more and I get some 
enjoyment out of life. I am renewing acquaintances 
that have been broken for the past 10 years. I do not 
think that I would take such a job again if it were 
offered to me. Life is too short and sweet, but when 
I die I hope that the Good Lord has prepared a special 
Heaven for the present and past roundhouse foremen. 
He has had his Hell on earth. No, we do not ask that 
there be no locomotives there; in fact, we want engines 
that must have work done on them, but give us an 
abundance of men, material and time to put them in 
100 per cent shape to travel the golden rails." 


* Other comments will be found in the June number, page 241; August, 
page 333; September, page 386; October, pages 423 and 432. 
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Equipment Dismantling 
Plant for €. M. St. P. & P. 


URING the past year the Chicago, Milwaukee, St. 
Paul & Pacific has been carrying on an exten- 
sive car and locomotive dismantling operation at 
Dubuque, Iowa, where 150 machinists, boiler workers, 
car men and other employees are engaged in destroying 
cars and locomotives sent there from all points on the 
system. Under the program 8,537 freight, work and 
passenger cars and 421 locomotives were authorized to 
be dismantled іп 1934 and 1935 and it is anticipated 
that approximately 2,500 cars will be handled in the 
same manner annually during the next five years. Thus 
far, 3,500 cars and 121 locomotives have been dismantled 
at the plant, the rate at present being 12 cars and one 
or more locomotives per day. 

The establishment of the plant is the last step in a 
program which has been under consideration since 1931 
and has had as its objective the orderly retirement of 
freight cars which have become obsolete or which can no 
longer be maintained economically. As early as 1928 a 
study was made of every type of car owned and, with the 
aid of cost records, schedules were prepared which pre- 
scribe a limit on the amount which may be expended to 
continue each car in service and which provide that, 
when this allotment will be exceeded in repairing any of 
the cars in question, it will be withdrawn from revenue 
service. 

The Dubuque shop was selected as a place reasonbly 
close to the scrap market where the work could be 
carried on without interfering with other work and with- 
out requiring extensive additions or rearrangements of 
facilities, and also where the dismantling could be per- 
formed effectively by former employees. While situated 
on a secondary line, Dubuque is within a few miles of a 
junction with two main lines and also at a point where it 
is necessary to maintain switch engines for other pur- 


poses. 
Facilities Provided 


The facilities consist of an old tank repair shop, 75 ft. 
wide and 170 ft. long, containing 9 tracks; an old coach 
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Scrapping of cars and locomo- 
tives for entire system now con- 
centrated at Dubuque, Iowa— 
Retirement plans provide for 
continuous operation for a long 
period of time 


shop of the same size, containing 10 tracks; a transfer 
table serving these two shops and 20 or more tracks, halí 
of them running parallel to the main line where they 
were once laid to serve the shops, and the balance follow- 
ing the river bank where they were once laid for storing 
cars. The land between the two sets of tracks was 
cleared of old sheds, cross-overs were installed in the 
dismantling tracks, and a new building was constructed 
for generating acetylene and distributing oxygen and 
acetylene to outlets installed throughout the yard. 

This oxyacetylene plant, designed by the Air Reduc- 
tion Sales Company, is one of the largest in use on a rail- 
road. It consists of a brick and concrete building 26 ít. 
wide and 50 ft. long, with one room containing two Airco 
oxygen manifolds, each holding 20 cylinders for a com- 
bined production of 30,000 cu. ít. of oxygen per day 
under 35-lb. pressure, a second room for storing carbide, 
and the third containing three Airco-DB actylene genera- 
tors holding 300 Ib. of carbide each. This building has a 
concrete floor, metal doors, and each a corrugated steel 
roof, vapor-proof lights, ventilators in the room and at 
floor level, and has a shipping platform carfloor high on 
one side. 

'The facilities provided include trays for collecting and 
shipping material by means of power units which handle 
the material around the plant. A steam wrecking crane 
is available for use in the boiler and dismantling yard for 
loading uncut boilers or performing other heavy work. 
Apparatus has been installed for removing tires and re- 


Cutting up underframes and 

center sills is an important 

part of the work in the 
North Shop 
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covering the lead in the counterbalances of wheel centers. 
The program for 1935 provides for the retirement of 
2,185 freight cars, as follows: 


Owned 
Average oftypeto Ordered 
Series age bedismantled retired Construction 
Automobile ......... 24 1,019 210 Steel underframe 
allast ©... ёз» 22 606 65 Steel underframe 
арау 25 14,158 1,060 Steel underframe 
35 833 10 Steel center sill 
26 2,690 305 Wood and steel 
25 2,756 375 Steel underírame 
24 574 80 Wood 
29 322 40 Wood and steel 
22 114 40 All-steel 
TOS. V ver dest ead 23,072 2,185 


When cars of these series require repair work and it is 
found that the estimated repairs exceed the maximum 
manhour expenditure allowable per car, they are set aside 


Locomotives waiting to be scrapped 


for dismantling and are forwarded to Dubuque as called 
for. The trucks under the cars vary from arch-bar types 
to T- and U- section side frames and, since the box cars 
are principally of the double-sheathed type with nails 
closely spaced, they are burned, except for a few bodies 
which are requested by employees desiring to strip them 
for kindling wood and a few sold to local buyers. 


Method of Scrapping Box Cars 


Box cars are brought into the burning yard each night 
by switch engines and spotted in blocks of eight cars 
each on the three tracks next to the burning yard, where 


After the boiler has been 

removed the cylinders, run- 

ning gear and driving wheels 
are dismantled 
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six cutters with oxyacetylene torches cut the bodies 
loose from the underframes and one cutter separates the 
metal roofs, which are saved. The locomotive crane, 
moving under its own power, switches eight cars at a 
time to the track next to the burning yard and then from 
the adjacent track, tips the cars, one at a time, into the 
burning field, and rolls them over until 16 cars are ready 


Interior of the oxy-acetylene plant designed by the Air 
Reduction Sales Company—the plant includes two Airco 
manifolds and 20 oxygen cylinders 


for burning. Two laborers work with the crane in this 
operation. 

Having completed this operation by noon, the cars are 
ignited and burn until about 2:30 p.m., when the re- 
maining 16 cars are dumped in the same place and 
ignited after work has stopped for the day. The follow- 
ing morning the scrap is sufficiently cool to enable the 
crew to cut and load it, the practice being to use one end 
of the burning field one day and the other the next day, 
so that crews can be employed continuously in cutting up 
the scrap and in burning the equipment. 

'The scrap is reduced to No. 1 melting steel, or in sizes 
not to exceed 18 in. in width and 5 ft. in length, by a 
crew consisting of 10 regular cutters, who are assisted 
by the seven other cutters when the latter are not cutting 
the bodies of cars from the underframes. Ten laborers 
gather the cut scrap into piles ready for loading. The 


crane uses a magnet in this operation and moves the 
loaded cars to a point from which they can be switched 
out at night. During the same night the frames on their 
own trucks are switched to a track accessible to the dis- 
mantling shops. 

'The second stage of the dismantling is carried out in 
the old tank shop, now called the North shop, which has 
nine transverse tracks and a well preserved floor. 
Numbered from one end of the shop to the other, the 
first track is used for spotting an empty scrap car, the 
second is a dead track over which two underframes are 
placed, the third is used to receive the underframes to be 
dismantled, the fourth is another dead track for cutting 
two underframes, the fifth holds another empty scrap 
car, the sixth is another dead track for cutting under- 
frames, the seventh is another live track for receiving 
underframes, the eighth is another dead track for cutting 
underframes, and the ninth holds another scrap car. 
Working on a schedule of 32 cars per day, this shop is 
operated on two shifts, each shift consisting of two gangs 
of five cutters and four laborers. 


An Underframe an Hour 


When the shop is ready for additional frames the 
transfer table operator and a laborer proceed to the stor- 
age track, pull one of the mounted frames onto the trans- 
fer table, and move it to one of the two receiving tracks 
in the shop. A high-lift truck, using a hook, then pulls 
the frame into the shop. The same truck is then placed 
under the center of the underframe (the two needle 
beams in the center having been cut off in the burning 
yard to permit this operation) and the frame is lifted off 
its trucks and placed to one side on stilts. The lift truck 
then returns the car trucks to the transfer table for dis- 
mantling in the South shop. A second underframe is 
then deposited next to the first and the cutters, having 
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Special rig used for dismantling car trucks 


completed dismantling two frames on the opposite side of 
the receiving track, proceed to cut up the two new 
frames. 

To reduce the underframe to melting steel of charg- 
ing-box size, two or three cuts, depending upon the type 
of frame, are made to detach the bolster from the center 
sill. Two or three cuts are also, made to detach the 
needle beams from the sill, and the end sills, if any, are 
cut in the middle. The center sill is then cut longitudi- 
nally, one cut sufficing for shallow sills, while two cuts are 
made on fish-belly sills to reduce the width of the scrap 
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to 18 in. or less. Depending upon the length, from 7 to 
9 cross cuts are made in the sill to reduce the metal to 
lengths of 5 ft. or less. As this cutting proceeds the hose 
and couplings are removed, air cylinders and reservoirs 
are separated from the sill, couplers and draft gears are 
separated and dismantled, and set aside or deposited in 
one or more of 28 trays placed along one side wall of the 


Counterbalance lead is melted out of scrapped driving- 
wheel centers and cast into pigs 


shop for materials to be used again or to be further in- 
spected at Milwaukee before they are scrapped. The 
scrap iron on the floor is then gathered by laborers and 
hoisted into the nearest car by a crane truck. The floor 
is then made ready for two more underframes. The 
work of placing, cutting and disposing of the scrap and 
salvaged material for two underframes takes about two 
hours, or one hour per underframe, during which the 
cutters and laborers shift from the two underframes on 
one side of the receiving track to those on the other side, 
as their work progresses. Meanwhile, the trucks are 
undergoing dismantling in the South shop. 

Counting from one end of the truck-dismantling shop, 
which has ten tracks, the first track is used for empty 
cars required in either shop, the second is reserved for 
cars being loaded with mounted wheels in good condi- 
tion, the third for storing mounted wheels preparatory to 
loading, the fourth is assigned to cars being loaded with 
scrap wheels, the fifth is used for dismantling trucks, the 
sixth for loading scrap, the seventh for dismantling 
trucks, the eighth for loading good bolster and spring 
planks, and the ninth and tenth for miscellaneous pur- 
poses. 


Dismantling Car Trucks 


When arch-bar trucks are received the two box bolts 
at each end are cut and the bottom tie bar is severed at 
each end. A lift truck then lifts the assembly free from 
the wheels and lays it to one side, where the springs, 
bolsters and spring planks are sorted out, the malleable 
iron detached and the rest of the metal reduced to melt- 
ing steel. Meanwhile, the packing is removed from the 
journal boxes, the boxes removed from the axles, and 
the brasses and wedges separated. A similar procedure 
is followed with trucks equipped with T-section side 
frames, which are also scrapped, except that after the 
side frame is cut in dismantling, a special rigging 
mounted on casters and equipped with three chain blocks, 
suspended from a cross arm, is used to dismember the 
assembly. Trucks having U-section side frames with 
wheels in good condition are not dismantled but are 
moved by the transfer table from the underframe shop to 
an outside track where they are shipped for installation 
under serviceable cars undergoing repair at other points. 
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Mounted wheels in good condition are separated from 
scrap wheels. All wheels and axles are moved, two pairs 
at a time, by lift truck from the dismantling floor to the 
loading track and then are hoisted into cars by an electric 
crane truck for shipment to Milwaukee. This truck also 
loads all brake beams, usable bolsters and spring planks. 
With the aid of a magnet the same truck loads all melt- 


Materials to be repaired or held for further inspection 
are deposited in bins along the shop wall 


ing scrap into cars spotted on either side of each dis- 
mantling track. Journal boxes, brasses, wedges, coil 
springs, etc., are deposited in trays placed against one 
side of the shop for movement by lift truck to storage at 
Dubuque if the material is usable without further inspec- 
tion; otherwise to an outside platform for shipment on 
trays to the Milwaukee stores. 

This shop, like the underframe shop, is organized to 
dismantle and dispose of the material for the trucks of 32 
cars per day, working two shifts, the present force in- 
cluding two cutters per shift, two bolster dismantling 
men, one man assigned to collect journal packing, and 
two men to handle journal boxes, brasses, etc., while a 
crane-truck operator and a floating laborer are employed 
to load all scrap and two other men are occupied in pre- 
paring empty cars for wheels and otherwise to assist in 
loading wheels. Any slack time is utilized by dis- 
mantling trucks from locomotive tenders. 


A Locomotive Scrapped Each Day 


Dismantling of locomotives and tenders is independent 
of the car work and is all performed outside. The loco- 
motives are dismantled on one track, the cranes working 
on a parallel track and loading the scrap into cars on a 
third parallel track. Other tracks are used for storing 
locomotives awaiting dismantling and for handling 
tender work. Usually two locomotives undergo dis- 
mantling at the same time, during which they are moved 
progressively from one end of the track to the other. In 
the first position the piping and fittings and front end are 
removed and the cab is lifted and burned on adjacent 
property. The locomotive is then moved to the second 
position where the jacket and lagging are removed and 
laid to one side in containers. In the same location the 
barrel of the boiler is reduced to four pieces by making 
two cuts around the shell and cutting lengthwise just 
above the belly sheet. This metal is immediately loaded 
into a car, the flues into another car, and the back end is 
loaded uncut into another car. If the boiler is small, it 
is sold uncut. 

The locomotive is then advanced to another position 
forward where the frame and running gear are reduced 
to scrap by oxy-acetylene cutters and loaded into cars. 
The cylinders are completely dismantled in this opera- 
tion. The locomotive is then moved to the next position 
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for dismantling the wheels. The driving boxes, if of 
steel, are removed and laid aside for shipment to Mil- 
waukee, together with leaf springs and other articles 
subject to repair or further inspection. If the tires are 
worn out, they are cut free from the wheels, and the 
axles are then cut. Wheels with good tires are placed 
horizontally on a block and the tires removed with a 
heater ring and fuel oil; the wheel centers are next 
placed in an improvised forge and the lead in the count- 
erbalances melted and collected into molds for reuse. 

Meanwhile, on nearby tracks, tenders are cut loose 
from the underframes, dumped on the ground and cut 
into heavy melting steel, and the trucks moved by a lift 
truck into the shop for dismantling. Locomotives are 
being dismantled and the materials disposed of at the 
rate of seven or eight locomotives per week, using a force 
of nine cutters, eight laborers and two crane operators, 
working one shift. 


Cost of Dismantling 


Detailed costs of the Dubuque operation are prepared 
each month from daily reports of the equipment dis- 
mantled and from expense accounts for labor and ma- 
terial, and, by time studies. It is estimated on the basis 
of shipments made that 95 per cent of the locomotives 
are reduced to scrap and 60 per cent of the metal in 
cars. The remaining 40 per cent includes materials re- 
tained at Dubuque for further use, also mounted wheels, 
brake beams and other materials shipped to Milwaukee 
for repair or sale when inspected and separated. 

The cost of the operation includes all charges for 
supervision, labor and material at Dubuque, and all 
switching charges and expenses for heat, light and 
power, but excludes taxes and other overhead on the 
property. The cost covers dismantling, preparation of 
scrap for sale and the handling of both scrap and service- 
able material. The combined cost of dismantling and 
handling in June, 1935, when 9,027 tons of metal were 
handled, was $1.96 per ton. The figure includes 71 
cents per ton for dismantling, 85 cents for cutting scrap, 
and 40 cents for loading and sorting this scrap. Of this 
the labor cost was $1.35 per ton. The cost in June of 
dismantling and handling material from 482 freight cars, 
containing 6,602 tons of metal, was $1.82 per ton, con- 
sisting of 47 cents for dismantling, 93 cents for cutting 
scrap, and 42 cents for loading and sorting scrap. Of 
this the labor cost was $1.31 per ton. The cost of dis- 
mantling and handling the material from 20 locomotives 
with 1,873 tons of metal in June was $2.28 per ton, con- 
sisting of $1.46 per ton for dismantling, 49 cents for cut- 
ting, and 33 cents for loading and sorting the scrap. Of 
this the labor cost was $1.34 per ton. 


Old couplers are moved eight at a time 
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Non-artieulated 4-14-4 


Type 


Locomotive Built in Russia" 


A STUDY to determine the heaviest type of freight 
locomotive that could be used on Russian railroads 
was initiated in 1930. The investigation was coupled 
with considerations involving the adoption of automatic 
couplers. Operating conditions imposed the following 
restrictions under which the design was to be worked 
out: (1) Locomotive must operate on existing light 
track where the rails weigh only 76 Ib. per yard. To re- 
lay the track with rails weighing 100 lb. or more per 
yard and to replace the present light bridges was con- 
sidered prohibitive. (2) Curves in main-line track of 
525-ft. radius must be negotiated at full speed, and even 
sharper curves at reduced speeds. (3) Operating speeds 
up to 43.5 m. p. h. (4) Trains of 2,750 short tons to 
be run at a speed of 15 m. p. h. on specified heavy 
grades. (5) Wear of track on curves and side thrusts 
to be as low as possible. (6) Stresses on the track, due 
to dynamic augment at highest running speeds, not to be 
dangerous despite the light weight of the rails. (7) Fuel 
to be coal of available low grade and slow-burning 


quality. (8) Axle load limited to 20 metric tons, or 
44,000 Ib. (9) Tractive force at least 60,000 lb. at 
speed. 


It will be readily seen that the above restrictions 
made the working out of the design a particularly diffi- 
cult one and raised many problems which had to be 
solved before construction could.be started. Calcula- 
tions showed that a locomotive which would meet the 
requirements would have to weigh about 308,000 Ib. on 
the drivers and have a rated starting tractive force of 
88,000 Ib. Furthermore, the adhesive weight would have 
to be distributed on seven axles. 

The use of articulated locomotives, such as the Mallet 
or the Garratt was naturally given consideration, but in 
view of their rather low efficiency and heavy mainten- 
ance costs, the adoption of an articulated design was not 
considered advisable. 

The only alternative to an articulated design was the 
use of a larger number of coupled axles in a locomotive 


* From a translation of an article which appeared in “The Motive 
Power," published in Moscow, U.S.S.R. 


7 4-12-2 types in the United States. 


By D. Babenko 


Heavy freight locomotive with 
unusual wheel arrangement and 
interesting features designed to 
meet unusual conditions 


having a single frame—a greater number than on any 
locomotive then in operation in Russia. Continuing the 
investigation, which was started in the spring of 1930, 
it was found that non-articulated locomotives of the 
2-10-0 type were being operated successfully in Ger- 
many, also locomotives of the 2-10-2, 2-10-4, 4-10-2 and 
These locomotives 
were of the desired power, but in most cases they had an 
axle load in excess of 60,000 Ib. Due to the greatly 
restricted axle loads—44,000 Ib. per axle—necessary for 
operation on 76-1Ь. rails, a locomotive of the desired 
power would require the employment of seven coupled 
axles, or a locomotive of the 2-14-2 type. A preliminary 
design of a two-cylinder, 2-14-4 type locomotive was 
worked out in the early part of 1931, for which a four- 
wheel trailing truck was provided, due to the large fire- 
box found necessary. 

After the preliminary design had been gone over and 
had received tentative approval, it was decided that it 
would be advisable before starting construction to send 
representatives to other countries to investigate the re- 
sults obtained from locomotives having five or six 
coupled axles. Accordingly, three engineers were sent 
to mera and later to the United States, where they 
investigated manufacturing and maintenance facilities 
and inspected and rode on a number of heavy, non- 
articulated locomotives. | 

Upon their return the preliminary designs for a 2-144 
type locomotive were again gone over in light of the 
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Side elevation showing engine and tendet 


Railway Mechanical Engineer 
NOVEMBER, 1935 


Light track and heavy 

grades induced U.S.S.R. en- 

gineers to design and build 
a 4-14-4 type locomotive 


information gathered and a modified design was worked 
out for a locomotive of the 4-14-4 type. After the de- 
sign had been checked and approved an order for the 
construction of a sample locomotive was given to the 
Lugansk Locomotive Works. 

The locomotive has now been completed and has 
made some trial runs before being placed in service. 
Handling a train of 1,400 short tons, a speed of 25 m. 
p. h. was obtained on a heavy grade, under which condi- 
tions the locomotive developed 3,000 hp. When cold the 
locomotive was pulled around a curve of 453-ft. radius; 
under steam it passed over a curve of 820-ft. radius at 
a speed of 28 m. p. h. 

This locomotive weighs 458,435 Ib. in working condi- 
tion, of which 308,560 Ib. is carried on the 14 driving 
wheels. The four-wheel engine truck carries a load of 
68,325 Ib. and the four-wheel trailing truck, 81,350 Ib. 
The driving wheels are 63 in. in diameter, the two 
cylinders are 29% in. in diameter, and have a stroke of 
317$ in. while the boiler pressure carried is 242 lb. 
per sq. in. The rated tractive force on an 85-per cent 
basis is consequently 88,250 lb. The light weight of the 
locomotive is 399,600 Ib. À 

The wheel base of the locomotive is 56 ft. 97$ in., 
and that of the locomotive and tender, 105 ft. 57 in. 
The driving-wheel base is 32 ft. 115$ in. The length 


of the locomotive between coupler faces is 67 ft. 1154 
in., and the combined length of the locomotive and tender 
is 110 ft. 89346 in. 


The tender weighs 275,500 Ib. in working order, or 
130,040 Ib. light, and is mounted on two six-wheel trucks 
of the Buckeye type, of 9 ft. 10% in. wheelbase. It has 
a capacity for 11,620 U. S. gallons of water and 24.2 
tons of coal. The length of the tender between coupler 
faces is 44 ft. 114 in. and the wheel base 31 ft. 6% in. 

Many of the features of this unusual locomotive are 
particularly interesting. 

Especially noticeable is the large size of the boiler and 
the firebox. The boiler is of the straight-top radial- 
stayed type, the center line being 11 ft. 1134 in. above 
the top of the rail. The total length of the boiler is 58 
ft. 75$ in. and its weight is approximately 132,000 1b. 

The firebox is 15 ft. 9 in. long and 8 ft. 274g in. 
wide, which gives a grate area of 129.2 sq. ft. Such a 
large grate area would not be required were the coal 
not of such a low grade. The grates are of the shaking 
type and a grate shaker operated by either steam or 
compressed air is provided. The coal is fed by a 
mechanical stoker. 'The ash pan is of the hopper type. 

A combustion chamber, 8 ft. 276 in. long, is pro- 
vided which increases the firebox volume to 865.2 cu. 
ft. A brick arch is applied, the arch being carried on 
four arch tubes of 3% in. diameter. 

There are 138 fire tubes, 234 in. outside diameter, 
and 48 flues, 634 in. in diameter. Tubes and flues are 
22 ft. 11946 in. long. This great length accounts for 
the use of tubes and flues of such large diameter. 
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The Chussov superheater is of the six-tube type, the 
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outside diameter of the tubes being 1% іп. The ele- 
пас extend back to within 221346 in. of the rear tube 
sheet. 

The evaporative heating surface of the boiler has an 
area of 4,8227 sq. ft., of which 594.4 sq. ft. is in the 
firebox and 4,227.3 sq. ft. in the tubes and flues. Add- 
ing 1,872.9 sq. ft. superheating surface brings the com- 
pod evaporating and superheating surface to 6,605.6 
Sq. it. 

The evaporative capacity of the boiler is estimated to 
be 73,716 lb. per hour, which corresponds to a potential 
or boiler horsepower of 3,880. Assuming a combustion 
rate of 82 Ib. per sq. ft. of grate per hour, the total 
amount of coal burned would be 10,594 lb. per hour. If 
спе horsepower could be developed for each 2.65 lb. of 
coal, the total horsepower would be 4,000. 

A particularly interesting feature of the boiler con- 
struction is the extensive manner in which welding was 
employed, mainly to keep down the weight, but partly 
to permit of the use of sheets of readily available sizes. 
All welded seams are of V shape and are located be- 
tween lines of staybolts. The firebox sheets, both inside 


Table of Dimensions, Weights and Proportions of the 
Russian 4-14-4 Type Locomotive 


Капгоай. iis ss ke cor ЫЫ Ба Жага YNSERES О. S. S. R. (Russian) 
Date built 1934 
Builder .......... Lugansk Loco. Works 
Type of locomotive 14-4 
Service .......... Freight 
Track gage ......................... 2s 5 ft. 
Cylinders, diameter and stroke (2)................ 29% ın. by 3174 in. 
Valve gear, їуре................................. Walschaert 
Valves (piston type): 

ЕРЕСИ 

Maximum travel 

Steam lap ....... 


Exbaust clearance .. 
Lead in full gear 


Weights in working order: 


On drivers. уз. i ees cee a a bere ie 308,560 Ib. 

On front truck icre asss ка жеек ый уы eee 68,325 1b 

On trailing {гисК.............................. 81,550 Ib 

otal engine-. v us ceo, FAR PGI Sore SEM. 458,435 Ib. 

Tender н Ар Whee ee esate 275,500 Ib. 
Wheel bases: 

Driving DA ef ara 32 ft. 11% in. 

Total engine ....... . . 56 ft. 9% in. 

Total engine and tender. .100 ft. 5% in. 
Wheels, diameter outside tires: 

Driving: eurer epe Sea rM EL SAN 63 in. 

Front truck «1.2.0.0... 0 eee ааа 2915/, in. 

Trailing truck ................................ 415/16 in. 


Journals, diameter and length: 
Driving, main (No. 4)... 
Driving, tandem (No. 5) 
Driving, others 
Front truck 


12% in. by 145/6 in. 
.11 in. by 145/0 in. 
. 97/16 in. by 1418/16 in. 
. 742 in. by 133% in. 
MR N НАИ 77$ in. by 34 in. 


Туре ducc vba orcs Ea oe e E MER ERU XX Radial stayed 
КОНЕ ierat eM cine aa tend 242 Ib. 
РЕСИН Ж ЭТКЕ БАЛКЫ КУЗСАЛ АЫ Low grade coal 
Lb ey 189 in. by 987/19 in. 
see 4—30 in. 
+ 98/19 in. 


Arch tubes—number and diameter.. 
Combustion chamber length... 
Tubes—number and diameter. 


Flues—number and diameter.. 48—634 in. 

Length over tube sheets............ ... 22 ft. 119/6 in. 

Firebox volume ............................... 865.2 cu. ft. 

Grate type 26.6... cece esie Shaking 

Grate area ............... ae ere V Usa a d ace 129.2 sq. ft. 
Heating surfaces: 

Firebox and combustion chamber................ 


Special equipment: 


h*c DE Yes 
Superheater узе з шукыж кта Serdan o ЫЛЫАН Chussov 
Exhaust steam injectors. 2252 
Stoker .............. <.. Yes 
Booster ............. ..No 

Tender: 
Water capacity 2.00.0... cece cece cece eee rene 11,620 gal. 
Fuel capacity ................................. 24.2 tons 
ТЧК С у Ор А лише ИМДЕ tbe DSL A. 6-wheel 
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General data (estimated): 


Rated tractive force, 85 per cent. . . 88,250 Ib. 
Boiler horsepower (Cook)...... 3,880 hp. 
Speed at 1,000 ft. piston speed..... 35.3 m.p.h 
Piston speed (ft. per min.) at 10 m.p.h.......... 283.5 
Weight proportions: 
Weight on drivers -- total weight engine, per cent. 67.4 
Weight on drivers + tractive force.............. 3.5 
Total weight engine ~ potential horsepower...... 118.2 
Total weight engine + combined heating surface.. 68.5 
Boiler capacity and proportions: 

Evaporative capacity, lb. per hr. (with heater), 

estimated „зше cs bees eee orna КА» Адана E ‚716 
Equivalent evaporative (sq. ft. heating surface рег 

hr.) (with heater), estimated............... 15.3 
Firebox heat. surface, per cent com. heat. surface. 8.9 
Tube-flue heating surface, per cent combined heat- 

ing surface зз лыкка cece ee Seea i aiai 63.1 
Superheating surface, per cent comb. heat. surface. 28.0 
Firebox heating surface + grate агеа............ 4.6 
Tube-flue heating surface + grate area.......... 32.7 
Superheating surface -+ grate area.............. 14.5 
Combined heating surface + grate area.......... $1.8 
Potential horsepower - grate агеа............... 30.0 
Combined heating surface + potential horsepower. 1,725 
Tractive force + combined heating surface....... 12.28 
Tractive force X diameter drivers = combined 

heating surface ........................... 774 


and outside, are welded, being formed of several sheets 
joined together by welding. The crown sheet and back 
boiler head are also made of two or more sheets with 
welded joints. 

The boiler is fed by two exhaust-steam injectors hav- 
ing a capacity of 95 to 100 U. S. gallons per minute. 
Two Friedman live-steam injectors, having a capacity of 
45 to 48 U. S. gallons per minute are also provided. Two 
blow-off cocks are applied on each side of the firebox. 

The frames are cast steel, being the first ones made 
at the Lugansk Locomotive Works. The thickness or 
width of the frames is 516 in. 

One of the most difficult of the problems which the 
design of this locomotive presented was the provision for 
safely passing around sharp curves at considerable speed 
and the avoidance of heavy side thrusts and side wear 
of the rails due to the long wheel base. As will be noted 
from the illustration of the locomotive, the cylinders are 
coupled to the fourth pair of drivers. 

The third, fourth and fifth pairs of drivers have bald 
tires 676 in. wide. The first and second pairs of driv- 
ers are arranged to have a lateral motion of 1146 in. 
each side of the center. No lateral motion is provided 
for on the sixth pair of drivers, but the seventh pair has 
provision for 1% in. lateral motion each side of the 
center. The first truck is designed for 514 in. lateral 
motion to the right and left and the trailing truck with 
13$ in. lateral motion. The lateral motion of the driv- 
ing wheels is provided for by clearance between the 
driving boxes and the hub liners. А lateral-motion 
device with equalizer spring suspension is provided on 
the rear axle. 

The driving boxes are cast steel with bronze crown 
brasses and the usual cellars. Lubrication is by packing 
from the bottom and wick lubrication from a top reser- 
voir. : 
Spring rigging follows the usual American practice— 
semi-elliptic springs and equalizers located between the 
upper and lower bars of the frame. The springs are 
placed on top of the driving boxes, except on the sixth 
and seventh axles where it was necessary to use under- 
hung springs due to the presence of the firebox. Three- 
point suspension is provided by dividing the spring 
rigging into three groups. The first group includes the 
springs and equalizers—on both sides of the locomotive 
—of the front truck and the first, second, third and 
fourth axles. The other two groups are made up of 
the springs and equalizers on the right- and left-hand 
sides of the locomotive for the fifth, sixth and seventh 
axles and for the trailing truck. 
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Unusual Main and Side Rods 


The design of the rods and motion work presented 
another interesting problem. As previously stated, the 
main rods are connected to the crank pins on the fourth 
pair of drivers. The main rods are 13 ft. 1946 in. long. 
Despite their great length the distance between the cen- 
ter of the cylinders and the fourth axle is so great that 
the piston rods are 13 ft. 1% in. long. To keep down 
the reciprocating weights and to make unnecessary the 
employment of piston rods of abnormal diameter, resort 
was had to a secondary supporting crosshead located 
midway between the cylinder and the main crosshead. 
The main cross head is of the multiple ledge type devel- 
oped on the Pennsylvania railroad. 

A tandem main rod serves to connect the fourth to the 
fifth pair of drivers. The eccentric crank for the Wal- 
schaert valve motion is placed on the fifth crank pin. 
The distance from the eccentric crank to the reverse 
link was so great that the eccentric rod was divided 
and an intermediate supporting rocker arm was intro- 
duced. Extension rods are used to support the main 
cylinder pistons and also the piston valves. 

In the side rods connecting the first and second pairs 
of wheels and also the sixth and seventh pairs universal 
joints with vertical and horizontal pins are provided 
to permit the allowed lateral motion. The side-rod crank- 
pin bearings on the first, second, sixth and seventh pairs 
of wheels are of the ball type. All rods are fitted with 
floating bushings and are arranged for grease lubrication. 
Axles and crank pins are hollow bored. 


Other Details Are Interesting 


Piston valves are 13 in. in diameter and have a maxi- 
mum travel of 71944 in. A power reverse gear is fitted. 

There are two large sand boxes with 14 pneumatic 
sanders for supplying sand to the front side of all driv- 
ing wheels. 

A multiple throttle valve with six valves and one 
pilot valve is installed. There is a stop valve in the 
dome. 

Air brakes are provided, air being supplied by two 
cross-compound air compressors located on the front 
deck ahead of the cylinders. Drive brakes are of the 
Kasantzeff design with brake shoes on the front side 
of all driving wheels, except those on the front and 
rear axles where brake shoes are omitted on account 
of the great amount of lateral motion. Clasp brakes are 
used on the six wheel tender. 

Notwithstanding the heavy weight of the moving parts 
(main rod 1,610 lb.; piston, piston rod and crosshead 
2,485 Ib.) and the high running speed of 43.5 m p.h. 
anticipated for the locomotive, it was possible to counter- 
balance all the rotating masses and the necessary part 
of the reciprocating parts. 

The weights and leading dimensions are given in an 
accompanying table. 
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Burlington Applies 
Timken Driving Boxes 


HE Chicago, Burlington & Quincy has nearly com- 

pleted a locomotive-reconditioning program at its 
main shops at West Burlington, Iowa, whereby six 
2-10-4 type locomotives are being equipped with smaller 
cylinders and Timken roller bearings on all engine-truck, 
driver and tender wheels. Lighter rods are being ap- 
plied and necessary revisions in valve motion made to 
adapt these locomotives for relatively higher speeds 
than those contemplated in the original design. As а 
matter of fact, these locomotives, Baldwin-built about 
eight years ago and now known as the Burlington 
M-4-A class, are being transferred from heavy coal 
service on the Beardstown (Ill.) division to lines West 
where they will replace 4-8-4 type locomotives now being 
used for fast freight service on lines East. 

The Burlington M-4 class locomotive, before conver- 
sion, had 3l-in. by 32-in. cylinders, 64-in. driving 
wheels, tandem main rods, carried 250 Ib. steam pressure 
and weighed 512,110 Ib. total engine weight. The 15-in. 
valves were set for %-in. lead and 2¥%-in. lap, having 


One of the reused wheel centers with bore built up by 
welding to accommodate a 14-іп. reduction in axle size 


a valve travel of 8% in. and a maximum cutoff of 61.4 
per cent. The locomotive was designed for a maximum 
speed of 35 m.p.h. and developed a tractive force of 
90,000 Ib. 

In the converted M-4-A class locomotive, Common- 
wealth one-piece cast-steel cylinders are applied, having 
the cylinder size reduced to 28 in. by 32 in. and the valve 
diameter to 14 in. Boiler dimensions and pressures are 
unchanged; also the wheel diameter. This reduction in 


cylinder size reduced the tractive force to 83,500 1b., 
but permitted a weight reduction which, in conjunction 
with the reduced weight of the solid back-end main rods, 
effected a weight saving of approximately 17,000 Ib. per 
reciprocating parts 


locomotive. With lighter and 


Burlington M-4-A class locomotive as equipped with new cylinders and Timken roller bearings 
for high-speed operation 
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Application of permanent steel wedge A by welding to 
give a straight pedestal jaw—The method of holding 
bronze wear plates B in place and of applying steel lateral 
: thrust plate C 


Scullin cross-counterbalanced double-disc main wheels, 
the speed of the locomotive has been stepped up to 
55 m.p.h., with certain modifications in valve setting to 
accommodate the higher speed. 

The revised valve motion is set to provide 14 in. lead, 
13% in. lap and % in. exhaust clearance. The total valve 
travel is 876 in. and the cutoff not limited. Locomotive 
6327, the first of the M-4-A type, was turned out of the 
shop in November, 1934, and has given a very good 
account of itself in service on lines West since that time. 
An important factor in this successful high-speed oper- 
, ation is the Timken roller bearings which were applied 

to all engine-truck and driver wheels. The tenders are 
also being equipped with American Steel Foundries 
roller-bearing wheel units and Timken bearings. 


General Method of Procedure 


New Commonwealth one-piece cast-steel cylinders, 
applied to the M-4 locomotives, were furnished by the 
General Steel Castings Corporation, machined at the 
Baldwin Locomotive Works, Philadelphia, Pa., and re- 
ceived at West Burlington shops ready for application. 
Back cylinder heads also were cast integral and designed 
for use in conjunction with Anderson integral-type 
crossheads and piston rods. 

In converting one of the M-4 locomotives, the frames 
are removed, sandblasted and steel wedges applied by 
intermittent electric welding, as shown at 4 in one of 
the illustrations, to make the wedge sides of the pedestal 
jaws parallel, as required for the roller-bearing boxes. 


One of the new Scullin double-disc main wheel centers 
ready for pouring lead into the counterbalance 
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Main axle and Timken roller-bearing box assembly ready 
for application of the driving wheels 


The locomotive frames are milled in pairs on а Lucas 
boring mill, as described in an article on page 404 of the 
September Railway Mechanical Engineer. The straight 
pedestal jaws are milled to provide the necessary width 
and larger fillets cut. One-half inch of metal is re- 
moved from the shoe side of the main jaws and % in. 
from the shoe side of all other jaws. The wedge sides 
are simply cleaned up. A fly tool is used for enlarging 
the corner fillets and 26 in. is milled from the upper 
surfaces of the pedestal binders to accommodate the 
larger boxes. An accuracy of not less than .015 in. is 
required in these various machining operations. 

The frames are lined up in the erecting shop and the 
one-piece cast-steel cylinders are bolted in place, as 
shown in one of the illustrations. In lining the frames, 
fine lining strings are extended back from the cylinder 


` centers and the main frame jaws squared with these 


lines and properly located in accordance with the cus- 
tomary practice. Trams are then used to check the lo- 
cation of front and back frame jaw centers. 

Special bronze liners B are applied, using nine steel 
staybolt bushings 134 in. in outside diameter and М in. 
thick, with a 76-in. hole in the center, this center hole 
being used for welding the bushings to the frame jaws. 
Only a single bead of welding rod is required in apply- 
ing the bushings. The bronze liners, with suitable holes 
to accommodate these bushings, are thus held securely 
in place without tack welding which has been found 
unsatisfactory for this application. The bronze plates 
are then dressed with a file to give a .010-in. minimum 
clearance over the Timken boxes. Referring again to 
the frame jaw illustration, the method of applying hard- 


One-piece cast-steel cylinders applied to the locomotive 
frames—Steam-pipe flange being drilled and frame jaws 
ine 
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The running gear, including Scullin double-disc main wheels, on a revised Burlington M-4-A locomotive 


ened steel wear plates which take the side thrust of the 
driving boxes, is shown at C. Intermittent electric weld- 
ing is used to hold each wear plate firmly in place 
against the frame jaw. 

The main driving wheels were renewed with the Scul- 
lin double-disc type, cross-counterbalanced. No hub 
plate is required, as the lateral play is taken care of 
between the pedestal ways and the frame jaws. Other 
than main wheels were not renewed, but it was neces- 
sary to reduce the axle fit size to accommodate a 15-in. 
reduction in axle size. The wheel center is built up in 
the wheel fit by electric welding, as shown in one of the 
illustrations. In this operation, a I2-in. mild-steel ring is 
spotwelded in place at the center of the wheel fit to serve 
as a welding guide. One-half of the wheel fit is then 
built up by electric welding, using coated wire, and the 
wheel turned over and the other side completed. A 
welded steel liner is also applied to fill the hub-plate cav- 
ity. During this operation, the outer rim of the wheel 
center is heated by means of a charquet fire to provide 
for expansion. After welding, the wheel centers are 
normalized. 

The axles are ground and the wheel centers bored to 
fit Keyways are laid out and cut, the wheels being 
mounted (pressed not quite home) on the axle and the 
keys fitted before quartering. For the latter operation 
the top of the roller-bearing usually has to be removed, 
the bottom half being clamped to the axle. The crank- 
pin holes are bored to the correct size and accurately 
quartered, the crank-pins then being pressed in and riv- 
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eted. The top of the roller-bearing housing is then 
replaced and the wheels pressed completely on. The 
wheel-center bore is machined .002 in. to .003 in. smaller 
than usual in order to get proper mounting tonnage. 
This is necessary because the wheel fit has been built-up 
by welding. 

The engine-truck, roller-bearing wheel assembly and 
casting used are shown in another of the illustrations. 
'The engine-truck radius bar is shortened to suit the new 
truck frame and a new front equalizer provided. Center 
holes in the back equalizers and the fulcrum positions 
are changed to make a necessary redistribution in weight. 
Driving box saddles at the main wheels are reduced in 
height Z4 in. to accommodate the Timken roller-bearing 
housing. Driver-brake cylinders over the front driving 
axle are removed and relocated 416 in. higher to clear 
the top of the Timken roller-bearing housing. Driver- 
brake bell-crank levers are reshaped to clear the under- 
side of the housing and new driver-brake cylinder push 
rods were required on account of these changes. 

Alemite fittings are applied to the rods, crank pins, 
knuckle pins, wrist pins and valve motion. A Centrifix 
steam conditioner is applied in the steam dome. Four 
Prime steam-operated, automatic, cylinder-relief valves 
are applied in place of the cylinder cocks formerly used. 
For the exhaust channel drains, two Watertown auto- 
matic cylinder cocks, piped independently of the cylin- 
der-relief valves, are reapplied. Additional splash-plates 
are applied in the tender tank to prevent surging of the 
water in this large tank under increased operating speeds. 


Engine-truck wheels equipped with Timken roller-bearing assembly—The one-piece steel engine-truck casting was 
made by the General Steel Castings Company 
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EDITORIALS 


Fruit Of 
Communism 
Those who read the description of the 4-14-4 type 
Russian locomotive, taken from a translation of an 
article which appeared in a Russian technical periodical 
and printed elsewhere in this issue, will no doubt ob- 
serve the numerous respects in which the design fol- 
lows American practice, even to the inclusion of copies 
of specific devices, such as the Buckeye type tender 
trucks, the Tandem main rods, the Pennsylvania multi- 
ledge type of guides, the power reverse gear, and 
others. 
"They will, then, find the author's concluding para- 
graphs (not included in our article) of at least passing 
interest. We quote: "From this short description we 
see that Stalin's command ‘to catch and get ahead of 
the most progressive, technically and economically, 
capitalistic country’ in regard to locomotive construc- 
tion is fulfilled. We have the right to be proud that 
the only powerful locomotive with seven driving axles 
under one frame, from top to bottom, is ours—de- 
signed by our young specialists and built at our plant 
by our workers and engineers out of our materials. 
“This becomes possible due to the socialistic recon- 
struction of the country which reached such a tre- 
mendous stage under the wise guidance of Lenin’s 
party and her genial leader, Comrade Stalin.” 


Non-Train 
Accidents 


J. R. Tenney, superintendent of safety of the West- 
ern Maryland, in commenting on the report of the 
Committee on Non-Train Accidents at the recent meet- 
ing of the Safety Section of the Association of Amer- 
ican Railroads, said that, "where better tools and 
equipment are involved, as in the prevention of acci- 
dents due to the collapse and fall of objects, the trend 
has been downward faster than the non-train accidents 
as a whole, whereas in accidents due to causes under 
the control of the workman, that is, falls of persons, 
the downward trend has lagged behind the downward 
rate of all non-train accidents. Experienced safety 
men have pointed out that the education and training of 
both the supervision and the men is more than 90 
per cent of the job.” 

Mr. Tenney suggests the preparation of an authori- 
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tative, comprehensive text book on this subject. This 
is excellent, but with it must go a very intelligent, 
positive and aggressive attitude on the part of the 
management that accidents must be stopped. It is 
hard to lay down exact rules for safety procedures. 
One executive will get splendid results from one course 
of action, while another will get equally good results 
with an entirely different approach. Education must 
be coupled with effective discipline and constant vigil- 
ance on the part of the executives and supervisors. 

Some railroads have far exceeded others in safety 
performances. Ifa few roads can continually and con- 
sistently excel all others in this respect, it surely re- 
flects in no uncertain manner on the administration and 
practices of those roads with the poorer records. Life 
and limb are too precious to be carelessly wasted and 
thrown away. Enough is now known about the best 
techniques and approaches in safety first efforts so that 
there can be no excuse for the laggards. 


Safety and 

High Speed 
The higher the speed at which a body is traveling the 
greater the difficulties and hazards in bringing it to 
a stop. The energy stored in a moving body is pro- 
portional to the square of the speed at which it is 
traveling. Hence, at 90 m.p.h. the energy stored in 
each ton of train weight is two and one-quarter times 
as much as at 60 m.p.h. If this energy is to be dis- 
sipated at the same rate in each case, the time for 
completing the stop from 90 m.p.h. will be two and one- 
quarter times as long as from 60 m.p.h. and the train 
will have moved more than three times as far. If the 
stop from the higher speed is to be made in the same 
time as the stop from the lower speed, the energy will 


have to be dissipated two and one-quarter times as fast: 


and the train still will move about 50 per cent farther. 
If the stop is to be made in the same distance in each 
case, it must be completed in about one-third less time 
at the higher speed and the stored energy will have to 
be dissipated probably more than three times as fast. 
One of the fundamental problems in introducing higher 
train speeds, therefore, is that of providing means for 
controlling speed and stopping the trains quickly and 
easily. 

Fortunately, experience on the metropolitan sub- 
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ways, where trains must be operated at close intervals 
with frequent stops, demonstrated the practicability of 
braking at high deceleration rates, although these trains 
` are lighter than standard railway passenger equipment 
and do not operate at extremely high speeds. 

Much as the public desires high-speed transportation, 
it will not use such carriers freely if the riding is so 
uncomfortable as to suggest hazards. Excessive noise 
and vibration, if not an indication of physical stress 
and possible accident, at least suggest that idea to the 
traveler. 

Fortunately the American railroads for a number 
of years have been making unusual efforts to improve 
the comfort of travel and to insure still greater safety 
to passengers. This is indicated by easier riding cars, 
locomotives so designed as to pull the train with ease, 
and smoother riding roadbed and track. While im- 
provements in these respects have been going on for 
many years, generally speaking, little advantage has 
been taken until recently in speeding up the trains. 

The increasing use of the airplane for passenger 
transport and the generous reception by the public of 
the high-speed streamline trains, has awakened many of 
the railroads to the necessity of operating passenger 
trains at higher speeds. 

just what does this mean to the railroad organiza- 
tion? We have ample evidence of what has been done 
by the several roads which have taken the leadership 
in introducing high-speed trains. There is, of course, 
a tendency toward lighter weight equipment, made pos- 
sible by taking advantage of new materials, improved 
methods of fabrication and better design. Easier riding 
trucks and improved and better spring suspension have 
been introduced. Specially designed motive power of 
light weight operates at high speeds and with less 
damage to track and roadbed. Thus far the higher 
speed trains have been introduced on the heavier traffic 
division, where more or less critical attention has 
already been given to roadbed and track. It is a rela- 
tively simple task, therefore, to carry this work a step 
further and iron out roughnesses and irregularities, 
and make other improvements to insure easy and 
smooth riding at high speeds. 

Certain changes have been made in the signaling 
system, depending on the type of equipment which is 
being used on the high-speed trains and the facility 
with which it can be stopped. Operating department 
officers and employees have naturally been keyed up to 
a higher tempo. The equipment is inspected more 
critically en route and is given almost microscopic 
attention at terminals. Additional grade crossings have 
been protected and the roadbed is policed much more 
carefully than under former conditions. 

It is only fair to say that the shortening of the sched- 
ules is not a fair indication of the increase in top 
speeds. Much time has been saved by doing less work 
at the stations and making fewer stops. Time is also 
saved by means which are provided for quicker accel- 
eration and deceleration. 
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The safety-first movement has been making steady 
progress in recent years. The introduction of the high- 
speed trains, however, promises greatly to stimulate 
this activity. American railroads have made splendid 
records in the safe carrying of passengers. While 
records have also been greatly improved in casualties 
to employees, there is still much to be desired in this 
direction. Quite probably the introduction of the high- 
speed trains will stimulate interest in safety first to such 
an extent that greater efforts will be made throughout 
the entire railroad organization to improve safety condi- 
tions and that this will have a beneficial effect in reduc- 
ing employee casualties, even in departments which are 
not actively engaged in getting the trains over the road. 


Areh-Bar Trueks 
Continue To Fail 


A limited number of railways have eliminated arch-bar 
trucks from their freight equipment, but most roads, 
as well as private car companies, can do little more 
than report progress in reducing the number of arch- 
bar trucks now in service. In fact, even this reduction 
has been accomplished more by the retirement of ob- 
solete and worn-out cars than by the installation of 
new equipment with modern cast-steel side frames. The 
desirability of more general and rapid replacement of 
arch-bar trucks can hardly be questioned. The reason 
for the delay and the extension of the date when this 
type of truck will be prohibited in interchange, to 
January 1, 1938, is largely the difficulty in financing. 

The point which should be borne in mind is that 
arch-bar trucks, continued in service, are a great source 
of expense to railroads since they constitute a frequent 
cause of train accidents and delays with attendant 
damage claims, wrecks to be cleared up, and track and 
equipment to be repaired, to say nothing of excessive 
maintenance costs for the arch-bar trucks themselves. 
There can be little doubt that, in some cases, railroads 
could spend substantially more money on arch-bar 
truck replacements than they do and yet save more 
than they spend. 

According to a recent report of the Bureau of Safety, 
a study of 14 accidents which occurred during the past 
five years, involving arch-bar trucks, showed resultant 
death to 23 persons, injury to 24 persons and cost of 
damage to track and equipment and clearing the 
wreckage amounting to approximately $275,000. Of 
these accidents, seven occurred during the year ended 
June 30, 1935, and the expense reported represents 
only a small percentage of the cost to the railroads 
as the result of using arch-bar trucks. On one road, 
for example, the cost of repairs and the cost of accidents 
involving arch-bar trucks amounted to $183,817 in a 
single year, this amount being divided about equally 
between cost of repairs and expense of accidents. 

The best thing to do with arch-bar trucks is to 
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eliminate them just as fast as practicable. A few rail- 
roads and private car companies are aggressively work- 
ing toward this objective, and it may not be amiss to 
mention one of the latter. The Shell Eastern Petroleum 
Products, Inc., for example, is reported to have already 
equipped 135 cars with cast-steel side-frame trucks, 
specified the application of this type of truck to 70 new 
cars, and plans to install the trucks on 165 cars a year 
so that all cars belonging to this company will be 
equipped by January 1, 1938. This is a commendable 
example although admittedly one which may be hard 
to follow by railroads and private car companies own- 
ing large fleets of cars now fitted with arch-bar trucks. 


We Need New Tools, 

But — 

Numerous comments have been heard from railroad 
men who visited the recent Machine Tool Show at 
Cleveland and, without an exception, these comments 
have indicated that those who attended the show were 
more than repaid for the time they spent. It is also 
of incidental interest to add that several mechanical 
men who did not attend the show have expressed 
regrets that they did not go to Cleveland after having 
heard the opinions of others about the show. Most of 
the expressions of opinion from railroad men have had 
one thing in common and that is that, after having 
seen what the machine-tool industry has to offer in 
the way of modern cost-saving equipment for the shop, 
there is no question in their minds that the railroads 
could profitably replace a large part of the obsolete 
shop equipment which is now in service. Many of 
these men have summed up their comments with 
remarks to the effect that “We need new tools in the 
worst way and we could save money by buying them, 
but ——-; we can't get the money to buy them.” 

Why can’t the railroads get money to buy machine 
tools if they need them? We find this question very 
difficult to answer in the face of the knowledge that 
other progressive industries have recently gone into 
the market in a large way for new shop equipment. 
They have gone into the market for new shop equip- 
ment because they know that the only way in which 
they can reduce the cost of their product is to take 
advantage of the most modern equipment that will 
save them money in production. Do other industries 
need to save money any more than the railroads do? 

In order to secure funds for capital expenditures 
railroad managements must have facts that will enable 
them to determine whether or not they are justified 
in making expenditures. Why should any railroad 
mechanical department officer or supervisor assume 
that his management is not willing to spend money for 
improvements when those improvements will pay for 
themselves in a short period of time? It is not the job 


of railroad executive officers who authorize expendi-. 


tures to initiate investigations into the possibilities in 
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individual departments of installing equipment that will 
reduce operating costs. As far as the mechanical de- 
partment is concerned the responsibility for initiating 
such investigations rests with the chief mechanical : 
officer. If we are to take seriously some of the com- 
ments we have heard from shop people, we might 
assume that mechanical officers do not welcome sug- 
gestions as to how they might save money in their 
departments. Our contacts with mechanical officers 
do not bear out any such assumption, and the question 
is naturall raised in our minds as to whether those 
who are responsible for shop operations are going as 
far as they should in apprising their superior officers of 
the opportunities for installing equipment that will save 


'their company money. 


Sometimes it requires a rather homely example to 
drive home just such a fact as this, and such an 
example is presented in a story which appears on 
page 477 of this issue of the Railway Mechanical 
Engineer under the title “No More Engine Failures." 
Here is a case which is probably typical of many such 
cases on railroads all over this country where the men 
down in the ranks have permitted conditions to exist 
which make it extremely difficult to do a good job. 
It is a case where an enginehouse foreman and a 
master mechanic have worried along month after month 
with inadequate machine-tool facilities which, because 
of their inadequacy, have resulted in serious and ex- 
pensive failures on the road. One cannot read this 
narrative without wondering why it was that the 
enginehouse foreman did not tell the master mechanic 
and he in turn tell his superintendent of motive power 
how badly they needed some new machine tools before 
they were faced with an epidemic of engine failures. 

There never was a time in the history of the rail- 
roads when they needed to save money as badly as 
they need to save it now. As far as the facilities are 
concerned with which the railroads maintain equipment, 
there is no question but that modern equipment is 
available that will enable them to reduce the cost of 
maintenance. In order to reduce these costs the 
management which authorizes expenditures must be 
informed as to how these savings can be made. It is 
the function of those down in the ranks in the mechan- 
ical department who are concerned with the operation 
of shops and enginehouses to inform management of 
the possibilities for reducing expenses and, when some 
railroad man makes the comment that “we need new 
machine tools in the worst way, but we cannot get the 
money,” the question which we should like to ask is 
“Have you made an intelligent effort to collect the 
facts necessary to justify the management in appropri- 
ating the money?” We believe that railroad manage- 
ments are sufficiently alive to the necessity for reducing 
expenses to give every consideration to proposals on 
the part of their departmental officers and supervisors 
for the installation of cost-saving equipment if these 
departmental men will take it upon themselves to 
present the story properly to the management. 


Railway Mechanical Engineer 
Y NOVEMBER, 1935 


Gleanings from tho Editor^s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor's desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


College Graduates 


Many railway executives think that college men are out for 
high salaried white-collar jobs. This is not true. The large 
majority of us will accept any job, any hours and any wage to 
start. All we ask is a chance to prove ourselves. 


Accidents to Employees 


The railroads have made excellent progress in reducing the 
number of accidents to employees on duty, and yet the toll of 
life and limb is still entirely too large. In the I.C.C. summary 
of accidents to employees on duty for the year 1934, it is shown 
that 526 were killed and 16,990 injured. Most of these accidents 
were caused by carelessness and thoughtlessness on the part of 
employees. Some roads have made unusual and consistent 
records in reducing such casualties. Why not all of them? 
Apparently it is a matter of education and discipline—and grim 
determination on the part of those in charge to see that the 
workers protect themselves. 


Training School for Young Engineers 


Establish a training school for young railway mechanical engi- 
neers under the jurisdiction of the Mechanical or Research 
Divisions of the Association of American Railroads, the men to 
be taken in rotation from the various roads wishing to partici- 
pate, for a few months each year of their apprenticeship. During 
this training a minimum wage would be paid and the cost shared 
by the railroads involved and the A.A.R. In this way the re- 
search work could be done more economically, the railroads 
would have better trained men, and the men would have a 
better and broader experience than they could obtain at ordinary 
apprentice work. 


Locomotive Smoke Prevention 


Attention was directed, at the September meeting of the Rail- 
road Smoke Association of Hudson County, N. J., to the fact 
that most of the complaints during the summer months were 
about smoke made during the late afternoon and evening—that 
is, from 6.00 to 9.00 p. m. Apparently the men operating the 
engines know that the smoke inspectors have gone home and 
are not as careful as they are during the day. This is un- 
fortunate. After all, it is the public that has set up the smoke 
abatement department and that pays the inspectors for checking 
up on the smoke and devising ways and means of minimizing 
air pollution. Is not this carelessness, when the inspectors are 
not on the job, an insult to the public intelligence? 


Don't Waste Fuel 


Fuel saving, good firing practice and improved methods of 
engine handling around terminals is a subject that should be 
kept before the rank-and-file by reviving the practice of posting 
educational posters and circulars about the shops and engine- 
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houses. The few posters remaining about these parts have been 
hanging for a long time. A great many of us are like the 
willing but inexperienced fireman who started shoveling coal as 
fast as possible immediately upon leaving the terminal and stalled 
on the first hill. He looked into the blackened firebox and 
solemnly stated that he could not account for the lack of steam 
pressure on the gage, as there was an abundance of fuel in the 
firebox. Moral, he lacked technique—ours needs improving along 
the lines of fuel saving. 


The Problem of Man-Power 


If the railroads are to maintain or better their condition, they 
must compete with other industries for the best men for each 
type of work and train and use them in the most efficient man- 
ner. 

May I make the following suggestion with respect to appren- 
tices and special apprentices? 

(1) That the American Association of Railroads or the Rail- 
way Mechanical Engineer sponsor a nation-wide contest annually 
for the best thesis on a mechanical railway subject, written by 
undergraduates working for a mechanical degree in their last 
year at college. 

(2) A revival of those essay contests for apprentices which 
appeared in your magazine a number of years ago. 

(3) An annual or semi-annual competition for young engi- 
neers, for the design of a piece of railroad equipment to given 
specifications. 

None of the above suggestions involve very large expendi- 
tures, but they would stimulate the interest of young men in 
railroad work and keep them “on edge.” 
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ARMY DIRIGIBLE LANDED MAIL ON ROOF OF 
SPEEDING TRAIN AFTER A CHASE OF 35 MILES/ 


For explanation see page 486 
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Car Foremen and Inspectors 


Painting Railway Passenger Cars* 


Part II 
By A. M. Johnsen 


N the treatment of car interiors we follow, in designs 

and colors, contemporary styles. We would not have 
been able to produce the newer color finishes if it had 
not been for the development of new and better pigments 
and liquids. The principal pigments used on these in- 
terior finishes are titanium and zinc pigments, and the 
liquids are treated oils and varnish. The more delicate 
colors and lighter shades are quite popular. Grain 
finishes in imitation of wood were very popular for 
years and are still employed to some extent, but the 
tendency of the time is toward plain and more delicate 
colors and away from surplus decorations. The con- 
struction material for the interior of Pullman cars is 
cold-rolled steel sheets, stretcher leveled, and re-squared 
to specific size. In the mill fabrication, the scale on 
these sheets is removed by pickling, and the subsequent 
cold rolling imparts a smooth, uniform surface. We 
require that this grade of sheet steel be free from im- 
perfections on one side and the best side be marked so 
that in construction the better surface is applied to face 
the car interior. The sheets before shipment are oiled 
to protect them from rust in transit and storage. When 
these sheets are ready to be applied to the cars, they 
are first thoroughly cleaned with petroleum spirits and 
sprayed on the back side with a coat of metal preserva- 
tive paint, as above described for enclosed sections. 
When later applied to the car, the whole steel interior 
finish is sanded to remove the highly-planished surface 
of the cold-rolled sheets. We then apply one coat of 
the exterior primer, as we have found it desirable and 
practical to use one primer both inside and outside. Our 
paint schedule for interior paint work is as follows: 


PAINT ScHEDULE—INTERIOR OF CAR 
lst day—Apply one coat primer. 
4th day—Apply first coat ground color. 
5th day—Putty where necessary. 
6th dir Sand. 
7th day—Apply second coat ground color. 
8th day—Apply third coat ground color. 
9th day—Apply first coat of clear varnish. 
10th day—Apply ornamentation. 
11th day—Apply second coat of clear varnish. 
13th day—Aoply third coat of clear varnish. 
16th day—Rub to desired finish with pumice. 
Note—If the interior finish is to be grained to match a wood finish, an 
additional day is allowed for graining applied over the last ground coat. 
Subsequent treatment is the same. 


If it were not for bruises from baggage and the 
frequent cleaning of the interior required for our high- 
class service, comparatively little renewal of the interior 
paint finish would be needed over a period of years. 
We, therefore, have no general specific treatment for 
the maintenance of interior paint as prescribed for the 

* Abstract of a paper presented by Mr. Johnsen, who is engineer of 


tests, The Pullman Company, before the Philadelphia Regional meeting 
of the American Society for Testing Materials, held March 6, 1935. 
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exterior. The practice is to be governed by conditions 
as found and to apply local treatment in sections ac- 
cordingly, when, where and as needed. This work can 
be described in shop parlance as spot priming, puttying 
and cut-in with color and varnish. Men doing this class 
of work are usually highly skilled in matching so that 
local treatment areas may not be detected. When nec- 
essary, the whole interior finish is sanded down, newly 
colored and ornamented and revarnished. 


Miscellaneous Painting 


Other parts of the car require no special decorative 
coatings, and these coatings are fundamentally for pro- 
tection purposes only. 

In the instance of roofs, galvanized steel is employed, 
as we obtain considerable protection from the zinc, and, 
therefore, limited paint protection is required. It has 
always been more or less difficult to obtain good paint 
adhesion to galvanized steel. By lightly sanding off the 
spangled surface, which can be done with negligible loss 
of zinc, it has been found that a very long-oil primer 
will adhere satisfactorily. By limited pigment content 
in this primer, which is composed chiefly of linseed oil 
with a small percentage of red lead, the primer flows into 
the minute cavities produced in the surface of the zinc, 
and gives very good anchorage for the paint. Red lead 
is desirable for the pigment on account of its basic 
nature. Over the primer we apply a finish coat of the 
same type of paint except for the addition of carbon 
black so as to give the desired black finish to the roof. 

On underframes we apply two coats of metal pre- 
servative paint and over this one coat of asphalt-asbestos 
paint, which latter material is commonly known as car 


roofing cement. 


Interior finish on typical Pullman club car 
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On trucks we apply one coat of primer and one coat 
of truck enamel. 

While I have in the foregoing briefly outlined Pull- 
man paint practice, that practice is fairly representative 
of average paint practices of the railways, although on 
the exterior some few roads prefer flat Japan colors in 
preference to full varnish color. The latter, however, is 
most popular. There is used to some extent enamel 
finishes without the application of varnish over. Enamel 
coats apply in place of exterior body color as well as 
interior finish colors. Lacquer has also been employed 
to some extent. As previously stated, on our cars we 
have found it preferable to apply varnish as a finishing 
coat for both exterior and interior. A varnished surface 
cleans well and gives protection to the decorations. 


Paint Materials 


The paint materials entering into the railway car paint 
systems cover a wide range of pigments and liquids. 
Some coatings are covered by specification and others 
are preferably handled as approved and tested proprie- 
tary coatings. These latter apply more especially to 
those making up the exterior system, and these coatings 
are selected on the basis of suitability and cost. They 
are difficult to cover by specifications due to the fact 
that many of them have blended liquids, and are so 
formulated with reference to other coatings comprising 
the system that we have found it advisable to control 
such materials as a complete unit comprising the whole 
paint system. Specifications, however. are always em- 
ployed where they can be suitably prescribed and con- 
trolled on a strictly equitable basis. A coating, by way 
of illustration, that is impracticable to cover by specifi- 
cation on composition is the Pullman body color. This 
color can cause considerable difficulty in the paint shop 
unless accurately formulated and carefully controlled 
by the color manufacturer, and consequently he requires 
latitude in the selection and preparation of its raw ma- 
terials. It is the principal exterior color in use by rail- 
roads in this country on passenger-car equipment. There 
are other colors employed by certain roads which desire 
a distinct color of their own so as to make it outstanding 
from the general run of cars. Pullman body color is 
formulated by an admixture of four or five colors which 
have to be carefully selected as to shade and physical 
characteristics, and, unless carefully compounded, there 
is sufficient separation of component colors when brushed 
out over the car to produce a streaked appearance, a 
condition encountered occasionally by all car painters. 
The condition is more pronounced where the brush splits 
over projections in the surface such as rivets and over- 
lapping of plates. The color, therefore, requires very 
careful and uniform application to produce a most solid 
effect. Shades of this color will vary considerably unless 
continually held to a master sample. 

Railway car paint materials continue to be made chief- 
ly of the older type of oleo-resinous liquids, and the 
newer synthetic resins are being tried in various coat- 
ings. I am not at this time in a position to comment 
very much on these latter types of materials in railway 
service since our experience is as yet somewhat limited, 
but they appear promising due to certain characteristics 
which they possess. Lacquers are used by some roads, 
but have not come into any general application for rail- 
way car finishing. While the time element in painting 
new railway cars, as previously referred to, is not as vital 
as with many other types of equipment—for example, 
automobile—we nevertheless recognize that quicker dry- 
ing and harder finishes than those obtained from the 
oleo-resinous types of materials are desirable and there- 
fore of much interest. They are also of considerable 
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interest on cars undergoing treatment in repair shops 
where time allowances are usually less than with new 
cars. 

I have briefly outlined our tried and proven paint 
practice of today. I want to say in conclusion that we 
are apparently on the threshold of a new era in railway 
passenger-car construction which is leading into lighter 
cars. These newer light-weight cars are constructed of 
light materials, such as aluminums and alloy steels, and 
it is not unlikely that the paint materials and systems of 
application, standard of today, may be altered in the 
future. What may prove to be the best scheme of paint- 
ing cannot presently be foreseen. It is quite likely, 
however, that the same underlying principles that guide 
the practice of today relative to coating will continue 
to guide future practice, as these principles have been 
thoroughly tried as to reliability and dependability. So 
far, our experience indicates that our present regular 
paint materials are equally applicable to either alloy steel 
or aluminum. Economic paint application can be truly 
said to be a test of time in all fields, but it is especially 
true on railway equipment, and a careful selection of 
these coatings and their arrangement must be controlled 
by the best proven practice. 


Journal Bearing 
Protector 


ANY hot boxes are caused by damaged journal 

bearings, and in an effort to overcome this diffi- 
culty and prevent damage to journal bearings at any 
time during transit from the repair shop or store room 
to the point of application, the Louis Bolt & Nut Co., 
Minneapolis, Minn., has developed the Macer journal- 
bearing protector, illustrated. 

This protector is substantially made of heavy-gage 
sheet steel and is held in place on the brass by spring 
clips integral with it. The protector is so designed that 
it does not contact the bearing surface of the brass and 
a turned up flange on either end protects the ends of 


Macer journal-bearing protector being applied to a 
car brass 
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the brass. It can be applied in either direction, with no 
special care in fitting it to the bearing. A slight finger 
pressure on the spring clip is all that is necessary to 
assure easy application or removal. 

Complete protection to the brass all the way from the 
foundry to actual placement in the journal box is said 
to be possible by the use of the Macer journal-bearing 


Conditions which the Macer protector is designed 
to prevent 


protector. When this device is applied, a bearing can be 
loaded, unloaded, piled, dropped, thrown on and off cars, 
and otherwise generally subjected to hard handling 
without danger of marring the soft babbitt surface. These 
protectors can be used many times over a period of 
years, their service ending only by serious smashing or 
bending, which will not occur with reasonable care. They 
are made in five sizes for the following journals: 4% 
in. by 8 in, 5 in. by 9 іп., 5% in. by 10 in., 6 in. by 
11 in., and 6% in. by 12 in. The initials of the railroad 
are stamped in the metal for purposes of identification. 


Manufacturing 
Grain Doors 


HE Missouri Pacific, serving the western grain 

area, is required to furnish the shippers during 
the harvest and grain-moving period grain doors in quan- 
tities, which, when made by hand, have to be manu- 
factured in advance of the grain season and stored in 
high piles. The development of a modern grain-door 
plant on the Missouri Pacific at Osawatomie, Kansas, 
has made possible the application of photo-electric con- 
trol to one of the principal machines of the plant. In 
addition to the saving being made in labor costs as a 
result of modernization of this facility, the rate at which 
finished grain doors can be manufactured has been 
greatly increased. The new equipment, costing approxi- 
mately $33,000, will be paid for out of savings in slightly 
less than 18 months. Labor costs now are less than 
one-third of the former expense. 

The Missouri Pacific system normally uses from 300,- 
000 to 400,000 grain doors annually, the entire system 
being supplied from Osawatomie. The former practice 
of this road was to purchase the lumber to be used 
during the season and store it near the Osawatomie 
shops until it could be used. As the grain door plant 
consisted of little more than a carpenter shop, with 
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power saws and work tables, the actual nailing and 
fitting was done by hand. Thus, it was impracticable 
to cut the lumber as used direct from the freight cars, 
as this would delay release of the cars for other service. 
However, with the present arrangement, the cars of lum- 
ber are spotted at the door of the plant and the boards 
are unloaded directly on the saw tables with but one 
handling. This procedure is feasible for the reason that 
the capacity of the plant has been increased by the 
recent improvements to approximately 3,000 grain-doors 
in an eight-hour day. 


Operation of the Plant 


The lumber to be used in making grain-doors is un- 
loaded from two freight cars at one time by workmen, 
the boards being laid within reach of two cross-cut power- 
saw operators. Using adjustable stops for cutting the 
boards to the proper lengths, these operators saw each 
piece of stock into two or more pieces. The measured 
pieces are carried on the stock conveyor tables, which 
run continuously past each cross-cut’ saw. The scrap 


Grain door edging machine equipped with phototube hous- 
ing P and light source L for phototube control 


lumber is carried outside the building to an elevated 
bin on another conveyor and loaded in cars for locomo- 
tive kindling use. 

Between the two stock conveyors is a moving as- 
sembly table. The endless belt of this conveyor is fitted 
with guides upon which the long and short boards are 
laid in place ready to be nailed. Тһе workmen select 
the measured boards from the stock conveyors and ar- 
range them in proper order on the assembly table. This 
moving table delivers the assembled doors to the spe- 
cially-built nailing machine. This machine, shown in 
one of the illustrations, is capable of driving 14 nails 
simultaneously. Controlled by an operator, it drives 
all the nails in the proper places in a few seconds. The 
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nailing machine is a product of the Morgan Machine 
Company, Rochester, N. Y. 

From the nailing machine the grain door passes over 
a roller incline to the edging machine where it is received 
on a roller and is fed automatically through the edging 
saws, which true the lengthwise edges and a roller cuts 
“М. P. К. К.” in several places. The finished door is 


Morgan 14-lead nailing Racine set up for nailing grain 
oors 


received by a moving conveyor which carries it outside 
to the storage area where workmen arrange the finished 
doors in large stacks, or directly into cars for shipment. 
A portable conveyor facilitates this work of stacking 
finished doors. 


Phototube Controls Edging Machine 


The edging machine mentioned in the previous ex- 
planation is controlled by the photo-electric equipment. 
One of the accompanying illustrations shows the roller 
platform of this machine, which receives the nailed door 
from the nailing machine. In the lower portion of this 
illustration the light source L may be seen and diagonally 
above it the phototube housing P. Also in the lower 
portion of this photograph the General Electric Type 
M-3 600-Ib. Thrustor appears. 

As each grain door falls on the roller platform, it 
interrupts the light beam shining from below. The photo- 
electric relay equipment in turn actuates the Thrustor T 
which raises the roller platform to engage the door in 
the toothed roller, which feeds it through the edging 
machine. After the door passes beyond the light beam 
the Thrustor is automatically released and the roller 
platiorm is in position to receive another door from 
the nailing machine. The edging machine formerly re- 
quired an attendant. 

The General Electric Thrustor is of the hydraulic 
type, using oil as a medium and a I4-hp. induction 
motor for operation. The photo-electric equipment is 
also of the General Electric manufacture; the light- 
sensitive element is a PJ-23 phototube. This tube is of 
the two-electrode central-anode type and is gas filled. 
The active surface of the tube is caesium deposited on 
oxidized silverplated copper. Argon gas is used to 
produce ionization which augments the primary electron 
emission. The tube requires an anode potential at a 
maximum of 90 volts. It operates a GEH-913 midget 
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photo-electrical relay. The light source is a 6-8-volt 
lamp. 


Other Electrical Equipment 


The total connected load of the entire plant is approxi- 
mately 100 hp. All of the motors are of General Electric 
or Wagner Electric manufacture and those on the con- 
veyors are fitted with suitable reduction gears. The 
motors range in size from the Y-hp. Thrustor motor to 
the 20-hp. blower motor, which serves to exhaust the 
sawdust to an incinerator outside. The five conveyor 
motors are of 3-hp. rating each. 

The normal power demand while the plant is working 
at full capacity is less than 50 kva. The energy is re- 
ceived over the company-owned shop distribution line at 
2,300 volts, 3 phases. A transformer station outside 
reduces this potential to 230 and 115 volts; the secondary 
circuit consists of three 250,000 C. M. conductors. The 
electrical energy is purchased by the railroad from the 
local municipal power company on a flat kilowatt-hour 
rate. 

Pyle-National safety switches are situated at several 
motor stations to facilitate operation and to provide the 
necessary fuse protection. All secondary wiring, ex- 
cepting the main feeders, which are on service racks, is 
in conduit. The special controls for the photo-electric 
equipment are mounted on a panel above the nailing 
machine. 


Self-Tapping 
Serew 


SELF-TAPPING screw with standard machine- 
screw thread, produced by the Shakeproof Lock 
Washer Company, Chicago, is now being extensively 
used on a number of roads to simplify assembly prob- 
lems and to substantially reduce the time and cost of 
many equipment-maintenance and construction jobs. It 
is designed to eliminate a costly tapping operation and 
provide an accurately fitting, hardened screw with stan- 
dard machine-screw thread. | 
Due to the exclusive “Spring-Action” slot, machined 
in its tapered end, this screw cuts its own thread, and, 
regardless of the thickness or type of material used, it 
drives in easily and provides a normal thread engage- 
ment which assures the necessary holding power. The 
material it cuts is directed into the Shakeproof slot, 


Applying car interior sheathing and trim by the use of 
Shakeproof tapping screws 
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Typical standard machine screw heads available on the Shakeproof tapping screw 


away from the cutting edge, which means a clean-cut 
thread and easy, fast driving. 

The Shakeproof tapping screw is said to have shown 
great adaptability and value for such interior work as 
applying trim, insulation strips, seats, hardware and 
electrical fixtures. It is available in standard machine- 
screw heads and sizes, six of the heads more commonly 
used being shown in one of the illustrations. The other 
view illustrates the ease and convenience of applying 
interior sheathing and trim in a passenger car by its use. 


Plating Box Car 
Side Doors 


HE plating of box-car side doors as shown in the 

illustration has been adopted by one railroad on all 
wooden box-car doors that pass through the shops. 
Usually the first part of the side door to become defective 
is that portion which is shown plated. This is due largely 
to trucks backing into the doors or by the use of bars 
employed by unloaders at freight stations or on team 
tracks. 

These plates are made from shearings from larger 
plates in the fabrication shop and their limited size makes 
them unsuitable for use in other repairs to cars. Plates 
of one-quarter to three-eighth inch thickness are used 
and are painted the same color as the body of the car. 
For this reason they are not particularly noticeable after 
the cars leave the shop. 

In addition to providing such protection as above men- 
tioned, the application of these plates serve as a brace 
for the door and prevents weaving. 
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The application of a steel plate is an economical way to 
repair wooden box-car doors 
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Portable Supply Car 
For the Repair Track 


HE problem of supplying miscellaneous small items 
such as nuts, washers, cotter keys, small bolts, etc., 
to car repairmen on the light repair tracks has been one 
that has caused no little concern to many shop foremen. 
If such items are supplied by the regular material men 
there is usually a surplus that must be gathered up at 
the close of the day. If the mechanic leaves the car on 
which he is working to draw such material from the 
storehouse there is a considerable loss of time in travel- 
ing to and from the storehouse. 

'The portable supply car shown in the illustration was 
designed by one car foreman and seems to meet the 
requirements for supplying such items to the light car 
repair force. Тһе car is moved up and down the ma- 
terial supply track and only sufficient material is taken 
from the bins by the mechanic to take care of the im- 
mediate repair job on which he is working. 

The material bins are mounted on a four-wheel truck. 
It is approximately eight feet in length and is provided 
with a sufficient number of bins to take care of the ma- 
terial requirements, doors being provided on both sides 
to facilitate the securing of material. At the close of 
the day the doors are closed and a piece of I2-in. by 2- 
in. strap iron, attached to the top of the bin with a staple 
is fastened and locked at the bottom with a repair track 
lock thus preventing the doors from being opened and 
material removed. 

A stencil is provided under each bin to indicate the 
size and character of the material that it contains. 


Portable supply bins for small materials save much time 


on car-repair tracks 
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In the 


Back Shop and Enginehouse 


Machining Two Internal- 
Combustion-Engine Parts 


UMEROUS special holding fixtures for use in 
machining various internal - combustion - engine 
parts have been developed and are now being used at the 
Silvis (Ill.) shops of the Chicago, Rock Island & Pacific. 
Two of the most interesting are those, illustrated, for 
machining 8-in. aluminum-alloy pistons and the drill jig, 
which is used for drilling all except the angular spark- 
plug holes in cylinder heads, or combustion chamber 
heads as they are sometimes called. 

The construction of the fixtures used in machining 
the pistons is clearly shown in the illustration. The 
special fixture A, at the left, is designed for use in ma- 
chining the cylindrical surfaces of the piston and the 
ring grooves. The bracket fixture C, at the right, is 
used for boring the wrist pin hole, accurately in position 
and square with the center line of the piston. The 
roughing and finishing multiple grooving tools, shown 
at В, are designed to cut all ring and oil grooves, prop- 
erly spaced, at one time. 

In machining a piston, the first operation is to place 
the rough piston casting in an 18-in. engine-lathe chuck 
and face off the skirt end slightly, also boring and coun- 
terboring, as called for in the drawing. The skirt end 


Drill jig used in drilling internal-combustion engine 
cylinder heads 
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of the piston is then placed over the centering boss on 
fixture 4, the piston being held firmly against the cen- 
tering plate by means of a 1%4-in. draw bolt having a 
hole in one end to accommodate an undersize wrist pin 
and a 1%-in. nut (not shown) on the other end. As 
soon as the piston is suitably secured in the fixture, the 
latter is centered on the engine-lathe face plate and the 
outside diameter of the piston rough-and-finish turned 
the full length, with a slight allowance of stock for 
finish grinding. The head of the piston is then faced 
off to give the required piston length. The ring and 
oil grooves are mathined at one time, using the rough- 
ing and finishing multiple grooving tools B. In cutting 
these grooves, the multiple tool holders are bolted (one 
at a time) on the compound of the lathe carriage, using 
two 234 bolts (not shown). The double set screws used 


Holding fixtures used in machining internal-combustion 
engine pistons 


in holding the multiple tools in place in each holder are 
clearly shown in the illustration. 

The piston is then removed from the fixture and 
placed with the same skirt end in the centering plate in 
fixture C, being securely held against this plate by means 
of two 5%-in. bolts and a light crossbar. (The latter has 
two small copper strips soldered in place on the under 
side to contact with, and protect, the finished piston 
head.) The centering plate is, of course, square with 
the back of the bracket fixture which can be quickly 
and accurately centered on the lathe face plate by means 
of a boss extending through from the dummy wrist pin, 
illustrated. A boring bar and cutting tool are used to 
bore the wrist-pin hole which is machined to within .002 
in. of the specified diameter and then finished by a hand 
expansion reamer. It is apparent that by the use of this 
fixture the wrist-pin hole is automatically spaced the 
correct distance from the piston head and square with 
the cylinder bore. 

"The final operation in machining the piston consists 
of finishing the outer diameter on a cylindrical grinding 
machine, this size being held within a limit of .0005 in. 
On a job lot of 29 pistons, the production time, using 
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this method of machining, averaged a little over three 
hours per piston. 


Drilling Internal-Combustion-Engine 
Cylinder Heads 


The drill jig, shown in the second illustration, is used 
to complete practically all drilling operations on a gas- 
engine cylinder head, with the exception of the angular 
spark plug holes. The jig is made of open-hearth steel 
plates, accurately positioned with respect to each other 
by means of dowels and firmly held together in a box- 
like construction with cap screws. Two strips of 7$-in. 
cold-rolled steel stock are applied to the upper edges of 
the jig, and two to the lower, to provide bearing sur- 
faces, clear of all bushings and cap screw heads when 
the jig rests on the drill table on the floor. These bear- 
ing strips are, of course, held in place by flush fillister- 
head screws. The jig is equipped with properly-sized 
and hardened positioning bushings for all holes, the size 
of each hole being stamped on the plate adjacent to the 
bushing for the information of the drill operator. 

In applying a cylinder head in this jig, the front plate 
P is removed by loosening the two thumb screws TT. 
This can be done quickly and the head inserted in the 
jig, being accurately positioned over two rings on the 
bottom plate which fit into the combustion chamber holes 
and resting on four 1%-in. supporting plugs which ex- 
tend about 1⁄4 in. above the lower surface of the jig to 
give chip clearance. Three set screws in the top plate 
F of the jig serve to hold the head firmly against the 
bottom plate, the points of these set screws being 
equipped with special swiveling contact rings to avoid 
marring the finish. Plate P is then reapplied and the 
jig taken to the drill press for subsequent drilling oper- 
ations. The work of handling this jig on a jib crane 
and revolving it, as needed for drilling operations on the 
various sides, is greatly facilitated by means of a double 
hook arrangement which engages two posts on the end 
plates of the jig, one of the posts being shown at Е. 


Acetylene 
Cylinder Manifold 


NEW wall type acetylene cylinder manifold, Ox- 
weld Type M-8, is announced by the Linde Air Pro- 
ducts Company, New York. It is available in a ten- 
cylinder unit to which extensions in units of five or ten 
cylinders can be made. This manifold consists of two 


high-pressure header units which feed into a central 
regulation system and delivers acetylene to the shop 
piping system at pressures up to 15 Ib. per sq. in. 
The header unit assemblies are composed of heavy 
seamless steel tubing with forged steel union connections 


Oxweld Type M-8 wall type acetylene cylinder manifold 


476 


having stainless steel seat inserts, the valves for cylinder 
connections being threaded directly into the steel tubing 
header. Connections from the header valves to the 
cylinder valves are made with flexible leads, coiled to 
provide sufficient flexibility, fitted with a flash arrester, 
and provided with a ball check. "This guards against 
the possibility of acetylene from the header being driven 
back into an exhausted cylinder. The two high-pressure 
header assemblies are connected by forged steel unions 
to a central system of six valves and two regulators for 
controlling the operation of the manifold. 

The pressure in each header is indicated on a high- 
pressure gage located on the headers near the union con- 
nections to the regulator assembly. A low pressure gage, 
attached to the outlet of the hydraulic back-pressure 
valve, indicates the delivery pressure to the shop piping 
system. 


Work Alining and 
Indexing Fixture 


HE Landis Machine Company, Waynesboro, Pa., 

has developed a fixture for application to its Land- 
niaco threading machines for threading parts which have 
a thread on each end and require alinement and con- 
centricity of both threads. In addition to providing for 
alinement, the fixture also indexes automatically so that 
both ends of the forging or bar can be threaded with 
one gripping. 

The forgings are centered and the surfaces to be 
threaded turned previous to the threading operation. 
With the work resting on a ground “Vee” block at the 
front end and the rear end alined with a center, the 
operator drops a self-compensating clamp on the work 


Landis Landmaco threading machine with alining fixture 
for cutting threads on both ends of a bar 


to hold it in position. A compensating wedge, actuated 
by the clamping device, moves over under the pad forged 
integral with the bar, seating the bar firmly and main- 
taining the alinement established by the center. 

Upon completion of the first thread the carriage is 
withdrawn by means of the hand wheel, the backward 
movement of the carriage automatically indexing the 
work holding fixture 180 deg. А lock bolt automatically 
locks the fixture in position after each indexing. In 
this manner both ends of the work are threaded in one 


gripping. 
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NO MORE ENGINE FAILURES 


by 
Walt Wyre 


eo MQ NGINE failures must be reduced. 

If they're not, there's likely to be 
some new faces around here. Eleven 
failures last month, four already this 
month, and less than a third of the month 
gone. It'sa disgrace!" Master Mechanic 
Carter of the Plains Division, S. P. & 
W., glared at the three foremen as if 
waiting for an answer and daring them 
to open their mouths. 

Sam Crabtree, the general foreman, 
cleared his throat uneasily. Jim Evans, 
roundhouse foreman, bit off a hunk of 
“horseshoe” and edged over towards the 
cuspidor by the side of the master me- 
chanic's desk. Parker, the night fore- 
man, broke the silence. 

“I remember when I was on the Big 
Four n 

“Were not talking about the Big 
Four,” the master mechanic interrupted. 
“What I'm interested in is the S. P. & W. 
and especially the Plains Division. How 
are we going to stop engine failures? 
Look at this—hot main pin, broken 
radius rod on valve gear, hot trailer box, 
broken main axle!" 

“But that main axle broke right up in 
the wheel fit. How are we going to pre- 
vent that kind of failure?" Crabtree 
asked. 

“That’s not the kind I'm talking about. 
How about hot pins? How about that 
broken main rod on the 5084? An old 
crack in it half way through—that’s the 
kind I mean!" Carter's voice made the 
windows rattle like a drumming oil 
burner being fired in the room. 

“What do you say, Evans? You're in 
the roundhouse where the work is done 
—or maybe it's not done—anyway, what's 
your opinion?" The master mechanic 
lowered his voice so that it could only be 
heard about a block away. 

The roundhouse foreman was caught 
unaware. He expectorated a copious 
stream of tobacco juice and wiped his 
mouth with the back of a hairy hand be- 
fore replying. “Well, I can't exactly say. 
Looks like everybody's doing all they can. 
If we had a few more men ў 

“We can't get any more men; that's 
out of the question. If we can't stop 
engine failures with what men we have, 
somebody will take our places that can. 
It's just a matter of seeing that everything 


EARLE | 
АЛЕ МАМ | 
а needed is done and every job done right." 
"That's just what I say, Mr. Carter. 


Master Mechanic Carter of the Plains division, S. P. & W., glared at the ; ás 
three foremen as if waiting for an answer and daring them to open When I was on the Big Four 
their mouths j “That will be all for the present, and 


Rail Mechanical Engineer 
NOVEN BER, 1935 ex 477 


remember, no more engine failures that can be pre- 
vented.” The master mechanic concluded the meeting. 

That night Evans dreamed of hot pins, broken rods, 
and cut journals. The Limited was just pulling out 
when a driver tire came off with a crash and a clatter. 
He jumped out of bed and shut off the alarm clock that 
had interrupted the nightmare. 


VANS was looking over the line-up book when the 
seven o'clock whistle blew. Crabtree came in a 
few minutes later. 

“Well, what does it look like this morning?" the gen- 
eral foreman asked. 

"Not so good. The 5079 came in hot all over, water 
on two tank brasses; the 2806 has a work report long as 
the well-known dream; the 5094 lost two hours because 
the water pump wouldn't supply the boiler; and the 
5088, according to the engineer's report, is pounding all 
over, cylinder packing blowing, lame on one side, and 
won't steam." 

“Who came in on her—Harrison?" Crabtree asked. 

“Uh-huh,” Evans replied as he gathered up work re- 
ports and slips. 

By eight o'clock, work reports were in the metal cases 
that hung on the roundhouse wall in front of the various 
engines. Work slips were distributed in pigeon holes, 
each of which bore the name and classification of a 
mechanic. The board showing when engines were to be 
used, etc., was marked up and another day begun. 

After the work was lined up, Evans went out to the 
machine shop. A stack of unfinished brass bushings, a 
pair of valve bushings still in the rough, and a piston rod 
to be turned flanked an idle lathe. Machinist Roy 
Henderson was dismantling the gear box. 

"How you coming on the bushings for the 2810?" 
Evans asked. 

“Not so good," Henderson replied. “Another gear 
stripped in this blamed lathe. Why don't they get some 
new gears?” 

“They’ve been ordered a long time, but the company 
that built the lathe has quit. Hard to get parts,” the 
foreman explained. 

“Yeah, that’s what comes of buying bastard machines. 
I’ve put in more teeth in the last six months than all the 
dentists in town. It’s too light for this heavy work, 
anyhow,” Henderson growled. 

“Well, get it going soon as you can.” Evans bit a 
corner off a plug of “horseshoe” and headed for the 
office. He was stopped by Paul Sanford, the outbound 
inspector. 

“There’s a crack in the combination lever of the 5093,” 
the inspector told him. ‘“She’s called for nine o'clock." 

Evans swore softly and went over to look at the engine. 
* Aw, that's not a crack, it's just a scratch," but his tone 
wasn't convincing. 

The inspector wiped the place with a piece of waste, 
then rubbed chalk over it. He hit it several sharp blows 
with his hammer and a hairline of grease appeared on 
the chalked surface. No more engine failures the master 
mechanic had told him the afternoon before! Not an- 
other engine ready and none that could be made ready in 
a reasonable length of time. 

He could have the blacksmith forge the defective metal, 
but by the time it was taken off, forged, cooled and re- 
placed, that would mean a serious delay, and he'd have 
to answer for that. On the other hand, it was a very 
small crack. Maybe it would make it. If it did, no one 
would be the wiser. If it didn't. . . . Time enough to 
think about that after it. had broken. He made a note 
to have it fixed up the next time the engine came back 
to Plainville. 

The general foreman was looking over the morning 
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mail when Evans entered the office. The foreman told 
Crabtree about the cracked combination lever. 

"Guess that was about all you could do," the general 
foreman replied. "Here's a pretty hot letter about using 
too much material, especially brass," he added. 

"Can't help it, with pins out of round and driving 
boxes pounding like a pile driver and not enough engines 
to run one over the drop pit long enough to fix it." 

Rattle of the office phone interrupted conversation for 
the moment. John Harris, the clerk, answered it. 
“Hello . . . Yes . . . Wait a minute, I'll ask the 
foreman... 

“The train delayer wants to know if he can get a 2800 
for two o'clock, hot-shot freight." 

"I'll talk to him." Evans reached for the telephone. 
"All right, Evans talking. Do you want a booster or 
non-booster ?” 

“If you got a non-booster in good shape, that would 
do, unless they pick up six cars of stock at Wister; then 
we'd better use a booster," the dispatcher told him. 

“When you make up your mind, let me know,” the 
foreman told him and hung up. “Be back in a little 
while and let you know," he told the clerk. 


HERE were only two 2800's that could be gotten 

ready by two o'clock except ones that were to be 
used on regular trains. The 2854 had a booster; the 
2811 didn't. The rods were down on one side of the 
2854 and the pistons were out of the 2811. Evans 
marked up both engines for two o'clock and told the 
machinists to get them done. 

He went up to the drop pit to see how the 2857 was 
coming along. It was better than he had expected. 
Machinist Reynolds and his helper were checking the 
valves. The electrician was replacing cab globes that 
had been taken out; coppersmiths were finishing the pipe 
work in the cab; and the painter was striping the tires. 
The boiler was full of water and the fire builder was 
waiting for the coppersmith to connect up the oil-burner 
atomizer pipe so he could get the engine hot. 

On the next pit, Machinist Jenkins was filing a rough 
main pin on the 5077. “Think you can save it?" Evans 
asked. | 

“I don't know,” Jenkins told him. “It’s a long, slow 
job; besides, it's out of round nearly an eighth of an 
inch." 

The foreman spat reflectively, shifted his cud of 
"horseshoe" to the other cheek and went out to the 
machine shop. Henderson had repaired the broken 
teeth in the lathe gear by building them up with brass 
and filing to shape. The lathe sounded like a Shea loco- 
motive running through a cut, but Henderson was mak- 
ing the brass fly. i 

Machinist Fuller was taking a light cut on a valve 
bushing in the big belt-driven lathe nearby. The fore- 
man watched a moment and walked over. “That the 
last cut ?" 

“No, but it's all I can take. The clutch slips if I try 
to take more—wore out." 

Evans went back into the roundhouse to see how the 
2800's were coming. Both seemed to be in good shape 
and smoke was pouring from the stack of the 2857. 

“Well, guess I'm ready for old guess-and-growl," he 
told the clerk a few minutes later. “If he wants a 
booster engine it'll be the 2854; if not, give him the 
2811." 

The dispatcher called while Evans was in the office 
and told him they'd have to use a booster, picking up 
eight cars of stock at Wister. 

Things went along very nicely until just before noon. 
The 2854 was about finished. Machinist Long spun 
the nut on the number four crank pin with his fingers 
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"Another gear stripped in this blamed lathe. 


and was tightening it with a wrench. Не gave a 
heave and staggered back as the nut suddenly turned 
easily. He tried again, and the nut slipped. He removed 
the nut. The threads were stripped almost smooth on 
the crank pin. 

"Well, I hate to use an engine right off the drop pit 
without breaking it in on a slow run, but guess we'll 
have to take a chance," the foreman said when Long told 
him about the stripped threads on the crank pin. “Find 
the hostler and tell him to get the 2857 out; ГЇЇ run it 
up and down the lead to limber it up a bit." 

It was eleven-thirty when the hostler ran the engine 
out on the lead, after taking oil, water, and sand. Evans 
climbed on the engineer's seat, opened the bell ringer 
valve and reached for the throttle. Rhythmical exhausts 
as the engine picked up speed told of valves that were 
square. Evans closed the throttle as the engine ap- 
proached a sharp curve in the track. A screeching pro- 
test came from the engine as it rounded the curve. He 
thought at first it was wheel flanges crying, but the sound 
wasn't high pitched enough. Не stopped the engine and 
climbed down to look it over. Not enough lateral on the 
main driving box. 

"Run this damned engine back over the drop pit," 
he told the hostler, and rushed back to the roundhouse 
office. 

Evans explained the predicament to the general fore- 
man. “Well, it looks like we're up against it, all right. 
Maybe he would take a 5000." 

“Might if we had one, but we haven't got it. ГЇЇ rush 
back from lunch and see if I can't dope out some way," 
Evans said as the whistle blew. 

When Evans returned from lunch, he went out to 
look the 2854 over. He picked up the crank-pin nut and 
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Why don’t they get some new gears?” 


screwed it on the loosely fitting threads. Absent- 
mindedly he fished in his coat pocket for the inevitable 
cut of “horseshoe.” When the prodigious chew was 
satisfactorily masticated and stowed in a bulging left 
cheek, he again fingered the crank-pin nut. 

"| might get away with it." Evans spoke his thoughts 
aloud. 

When the one o'clock whistle blew, he found Long. 
"Get a cutting torch down to the 2854; burn a hole 
through the crank pin and put a one-inch bolt through it." 

"You mean lengthwise through the pin?" the ma- 
chinist asked. 

"Yes, and don't burn the pin all out doing it. I'll have 
a washer made to fit up against the crank-pin nut. Dou- 
ble nut the one-inch bolt and get it soon as you can." 
Evans headed for the machine shop. After instructing 
Henderson to make the washer, he went back to the 
office. 

“Well, I hope I'm getting the 2854 O. K. 
chance, though," Evans told the clerk. 

“Don’t need it now; the dispatcher changed his тіпа; 
wants a non-booster, and it'll be three-fifteen; 82 will 
pick up the stock at Wister," the clerk replied. 

"Well, I'll be damned!” the foreman ejaculated, and 
started back to tell the hostler to get the 2811 out and 
head it east. 

The rest of the day passed without untoward incident. 


It’s a 


EXT morning, there was a wire on the general 
foreman’s desk from the master mechanic. Crab- 
tree handed the pink slip to Evans without comment: 
“Train No. 10 delayed three hours Sanford, broken 
combination lever engine 5093. Old break. Take in- 
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spector responsible out of service. Will hold formal 
investigation." 

“Well, the inspector found it, all right. 
the goat," Evans commented morosely. 

“It’s not entirely your fault. I'm in it, too,” Crabtree 
told him. "We've just got to quit taking chances like 
that." 

“Yeah, and when we do we'll quit running trains 
unless they give us more machinists—or some tools to 
get the work done with," Evans added as an afterthought. 
"And I'm going to tell him so when he holds the in- 
vestigation on the 5093. When will Carter be back?" 

"Day after tomorrow, I imagine. Wouldn't be sur- 
prised but what he lets us know when he does get back." 

Evans carried a scratch pad and pencil in his hand 
most of the time the next two days. A wave of appre- 
hension swept over the men in the shop. Backhouse 
talk had it that the foreman was taking names of every 
one caught loafing. 

“1—Гт waiting for a side rod bushing,” one machinist 
told Evans when the foreman came by with the scratch 
pad in his hand. 

There was another wire from the master mechanic 
next day: “Supt. of Motive Power, W. R. Butler, will 
be in Plainville, Wednesday llth. Arrange meeting all 
foremen in my office three P. M." 

*Just right!" was Evans' comment when he saw the 
message. 

“Just right for a couple of foremen to go on relief! 
I can see myself on a working foreman's job somewhere 
in the sticks right now." Crabtree didn't share the 
roundhouse foreman's optimism. 


Guess I'm 


66 HEN I was foreman on the Big Four, we 
didn't know what a failure was. Why, I re- 
member one time——” 

“I see Parker got here first," Evans remarked sotto 
voce to Crabtree as he shoved the door open. 

The atmosphere was tense in the room. Butler shook 
hands with the two men somewhat stiffly, then nodded 
to indicate vacant chairs. 

"Where's that failure sheet ?" 
mechanic by way of beginning. 

“Men, performance on this division the past few 
months has been disgraceful. Eleven failures last month, 
five already this month. Costs of those failures will run 
close to a thousand dollars each, to say nothing of lost 
business. I can't explain such railroading; I hope you 
men can." Butler paused for a reply. 

“Well,” Crabtree began nervously, “you know, Mr. 
Butler, eleven hundred miles is a long ways to run an 
engine, and ” 

“Other roads are doing it!” the superintendent of 
motive power interrupted. “What about that failure on 
the 5093? You can’t expect a locomotive to make it 
going out with a combination lever broken half way 
through.” 

Evans half rose from his chair. “Т can tell you what 
the trouble is," he said somewhat defiantly. 

“That’s what I want to hear." 

The roundhouse foreman's hands trembled slightly as 
he pulled a sheaf of papers from his coat pocket. “The 
trouble is we're paying about eight mechanics to do 
nothing "" Evans blurted. 

“It’s your job to see that they keep working,” Butler 
snapped. 

“They do keep working, but ——" 

“I haven't got time to listen to riddles. 
explain, go ahead." 

“If you'll just give me a little time, I will." Evans’ 
anger overcame his nervousness. “What I mean is this, 


Butler asked the master 


If you can 
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we need some tools so the men can do something when 
they work.” 

“We have no money to buy tools. 
to meet the payroll.” 

“Yesterday a machinist and helper put in six hours 
filing and smoothing a rough main pin. They done a 
good job—good as could be expected the way they had 
to do it—but the pin was still out of round. We could 
save enough on bushings in two months to buy a pin 
turning machine. That would cost nothing, in the long 
run, I mean; besides, it would give the machinists time 
to do other work. 

“Last month we lost at least two mechanics’ time 
every day waiting on machine work. And I figure an- 
other man’s time was lost on account of being able to 
not turn out as much work in the machine shop with the 
equipment.” 

“Why don’t you fix them up? Order new parts!” 

“That ain’t the trouble. They are not suited to the 
job. For example, the small lathes won’t stand up on 
the large bushings for the engines we have now, and the 
big lathe is too slow. It'll do for turning pistons and 
such work as that." 

“What else?" Butler asked. 

*We need an emery wheel in the roundhouse." 

“Т guess you're going to tell me the one in the machine 
shop is out of date." 

“No, it's all right, but by the time fifteen or twenty 
men put in ten or fifteen minutes a day walking to the 
machine shop to sharpen a chisel or grind the burr off 
a pin and a dozen other things, it amounts up." 

“What’s all this got to do with the broken combina- 
tion lever on the 5093?" Butler asked somewhat sharply. 

*Well, the men could have had the work done on other 
engines and I wouldn't have had to take a chance with 
the 5093." Evans sat down. 

“Why didn't you tell me all this?" the superintendent 
of motive power asked the master mechanic. 

“T believe I did tell you we needed some equipment, 
needed it very badly," Carter replied. 

*Well, you didn't tell me how much it is costing not 
to have it," Butler replied. “Маке a thorough check and 
let me know. And now about these engine failures——” 


It's hard enough 


Combination 
Test Rack 


COMBINATION test rack, recently installed at 

the Silvis (Ill.) shops of the Chicago, Rock Island 
& Pacific, is designed to be used in testing both air com- 
pressors and feedwater-heater pumps and give them a 
thorough break-in before being applied to locomotives 
undergoing general repairs in the shop. The principal 
advantage of this arrangement is that it gives a positive 
check of the performance of these important locomo- 
tive parts and avoids the possibility of having to remove 
them for defects or unsatisfactory performance, perhaps 
even before the locomotives go into service. Another 
advantage is the concentration of test work at one point 
in the shop adjacent to the respective repair depart- 
ments where the test work can be carried out under the 
necessary supervision. 

The air compressor test rack, shown rather indis- 
tinctly at A in the illustration, is designed to accommo- 
date Westinghouse 814-іп. cross compound and 914-in. 
single stage compressors, also New York No. 6 com- 
pressors, the holding bracket being provided with neces- 
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sary spacing bars and drilled holes to accommodate these 
different sizes and types of compressors. The steam 
supply is from an overhead steam pipe and the exhaust 
is connected to an exhaust line in the floor. Compressed 
air passes to the overhead cooling coils and air reservoirs 
shown. The necessary flexibility in steam and air-pipe 
connections, required in applying different air compres- 
sors to the test rack, is provided by Barco flexible metal- 
lic joints. An hydrostatic lubricator provides oil for 
the steam cylinders while breaking in, and particular 
care is exercised to make sure that the air cylinders, also, 
have enough, but not too much, lubricant. All standard 
air-compressor tests are made on this test rack. 

'The equipment for testing feedwater-heater pumps is 
clearly shown in the illustration, a Coffin pump being 
located at B. The sheet-metal water-storage tank is ap- 
proximately 4 ft. by 4% ft. by 6 ft. in size. From near 
the bottom on one side, a 4-in. pipe extends horizontally 
direct to the water intake of the Coffin pump, and a 
branch line is piped into and under the floor to the flex- 
ible reinforced rubber hose at C, which is the position 
for testing Worthington pumps. Both pump outlets are 
piped to a line which feeds back into the top of the tank 
through a valve which may be partially closed to de- 
velop any desired pressure. Suitable steam inlets and 
exhaust lines are piped to the pumps, and the necessary 
steam and water valves are provided, having extension 
handles which bring the controls within easy reach. Hy- 
drostatic lubricators are installed to furnish lubrication 
to the steam heads and gages show the steam pressure, 
water pressure and orifice pressure. 

When testing one type of pump, connections for the 
other type are, of course, cut out, as the test rack is de- 
signed with but a single tank and water circulation sys- 
tem. A rigid steel frame work, provided at C to support 
the different types of Worthington pumps, is made of 
two 6-in. steel channels set in cement blocks in the shop 
floor and connected at the top by two 1-in. by 6-in. cross 
bars. Steam and water connections are made by means 
of Barco joints and the usual threaded and flanged 
joints, shown. The same man who tests the W orthing- 
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ton heaters also makes air compressor tests, being a 
specialist in this work. Another man with equally 
specialized experience makes all of the tests of the Coffin 
heaters. 

Standard exhaust-steam-heater tests are made on this 
rack and prove very effective in checking the quality of 
the shop repair work, any defects being detected and 
corrected before the heaters are applied to the locomo- 
tives. This is particularly important in view of the large 
amount of work involved in handling heavy heaters and 
making or breaking numerous large pipe connections 
every time a heater is applied to or removed from a 
locomotive. 

By having highly-specialized mechanics handle the 
various types of heaters, difficulties encountered in aver- 
age roundhouse maintenance are almost eliminated. 
'Thus, the overhaul cost, as well as the material cost, is 
reduced by keeping the repair work centralized at one 
point. Pumps reconditioned by this method usually stay 
intact on the line of road for a long period and quite 
frequently from shopping to shopping, with no other 
maintenance except the usual necessary scaling or clean- 
ing. 


‘Certainly Cow-Catchers Catch Cows," 
Says Willard 


Tue Bartimore Evening Sun recently ran this item: “The 
Evening Sun editorial writer grows lyrical over the presence of 
a cow-catcher on the new engine of the Baltimore & Ohio's 
Abraham Lincoln. Well, we have been familiar with railroad- 
ing all our lives and have made a special study of cow-catchers. 
And if we were a movie critic we would offer a blue ribbon with 
palms to any person who could cite one instance in the whole 
history of railroading in which a cow-catcher actually caught a 
cow." 

Daniel Willard, president of the Baltimore & Ohio, and a for- 
mer engineman, took exception to the item. When a reporter 
from the journal called upon him, he cited numerous instances 
out of his own experiences and so thoroughly convinced the re- 
porter that not only the Sun, but many other newspapers through- 
out the country published his proof that the locomotive pilot is 
there for a very good purpose. 


Combination test rack used to test and break in air compressors and feedwater pumps before application to 
locomotives 
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Among the 
Clubs and Associations 


Car FoREMEN's ASSOCIATION or CHI- 
caco.—The annual meeting of the Car 
Foremen’s Association of Chicago was held 
Monday evening, September 9, at the La- 
Salle Hotel, Chicago. At the close of a 
brief business session conducted by Presi- 
dent E. Mazurette, car foreman, Grand 
Trunk Western Lines, Chicago, the fol- 
lowing officers were elected for the en- 
suing year: President, C. O. Young, chief 
clerk to superintendent car department, 
Illinois Central, Chicago; first vice-presi- 
dent, J. S. Acworth, supervisor of equip- 
ment, General American Tank Car Com- 
pany, Chicago, and second vice-president, 
F. A. Shoulty, general car foreman, Chi- 
cago, Milwaukee, St. Paul & Pacific, Chi- 
cago. The treasurer and secretary were 
continued in office, the treasurer being 
C. J. Nelson, superintendent, the Chicago 
Car Interchange Bureau, Chicago, and the 
secretary, Geo. K. Oliver, assistant pas- 
senger car foreman, Baltimore & Ohio 
Chicago Terminal, Chicago. 


AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS.—Sessions on Psychology 
(Symposium on Effect on Human Rela- 
tions of Technological Changes), Compen- 
sation Laws, Occupational Diseases (au- 
spices A.S.M.E. Safety Committee), as 
well as the regular sessions of the Rail- 
road, Fuels, Power, Applied Mechanics 
and other divisions of the American So- 
ciety of Mechanical Engineers, will feature 
the 1935 annual meeting of the Society to 
be held at the Engineering Societies 
building, 29 West Thirty-Ninth street, 
New York, December 2 to 5, inclusive. At 
the Railroad Division sessions the follow- 
ing papers will be presented : 


Tuesday, December 3 
9:30 a.m. 


Measuremert of Steam Rate апі  Indicated 
Horsepower of Locomotives, by Arthur 
Williams 

Railroad Mechanical Engineering (Progress re- 
port) 


2 
Locomotive and Car 
S. Pearce 
Wednesday, December 4 
брезе Session) 


p.m. 
Journal Lubrication, by 


p.m. 
Lateral Oscillations E Бай Vehicles, 
Langer and J. P. Shamberger 
Safety of High-Speed Locomotives, by В. S. 
Cain А 
Other sessions of general interest are: 
Wednesday, December 4 
2 p.m. 
Boiler Furnace Session 
An Experimental Investigation of Heat Absorp- 
tion in Boiler Furnace, by W. J. Wholenberg, 
H. F. Mullikin, W. H. Armacost and C. W. 
Gordon 
Critical Review of Methods of Computing Heat 
Absorption in Boiler Furnaces, in the light of 
data Presented in Part I, by W. J. Wohlenberg 
and Н. F. Mullikin 
An Empirical Method of Solving for Heat Ab- 
sorption in Boiler Furnaces, by H. F. Mullikin 
Thursday, December 5 


by H. F. 


p.m. 
Oil and Gas over Session 

Film Lubrication Theory and Engine Bearing De- 
sign, by E. S. Dennison 

Ignition and Combustion of Diesel Fuels, by G. 
D. Boerlage and J. J. Broeze 

Oil Engine Electric Generating Station Operating 
Costs, by Geo. C. Eaton 

Boiler Feedwater Session 

The Use of Solubility Data to Control the De- 
position of Sodium Sulphate or lts Complex 
Salts in Boiler Water, by W. C. Schroeder, 
A. A. Berk and E. Partridge 

Estimation of Dissolved Solids in Boiler Water 
by Density Readings, by J. A. Holmes and J. 

. Rummel 

Suspended Solids іп Foaming and Priming of 
Boiler Water, by C. W. Foulk 

Effect of Solutions on Endurand of Low Carbon 
Steel Under Repeated Torsion at 482 deg. F. 
(250 deg. C.), by W. C. Schroeder and Everett 
P. Partridge 

Embrittlement of Boiler Steel by Caustic Soda, 
by G. H. Wagner and J. R. Wall 

Study of Effect of Concentrated Sodium Hy- 


droxide on Boiler Steel Under Tension, by A. 
Perry 
Radiation from Non-Luminous Flames, by II. C. 


Hottel and V. C. Smith 


RAIL' ODDITIES . 


A MONO-RaiL LINE WITH TWO 


CARS, RUNS THRU MS сце 
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Directory 


The following list gives names of secretaries, 
dates of next regular meetings and Магер оў 
meringi of mechanical associations and railroad 
clubs: 

AMERICAN SOCIETY or MECHANICAL ENGINEERS.— 
C. E. Davies, 29 West Thirty-ninth street, 
New York. 

RaitRoAD DivisioN.— Marion B. Richard- 
son, 192 East Cedar street, Livingston, N. t 

Macuine $нор Practice Divistox. —G. 
Nordenholt, 
New York. 

Materiacs Hanpttnc Division. — М. W. 
Potts, Alvey-Ferguson Company, 1440 Broad- 
way, New York. 

би, AND Gas Power Division. — M. L 
Reed, 2 West Forty-fifth street, New Yor 

Fuets Divrsion.—W. С. "hristy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N 


330 West Forty-second street, 


CANADIAN RatLway CLUB. — C. R. Crook, 2271 
ilson avenue, Montreal, Que. Regular 
meetings, second Monday’ of each month, 


except in June, July and August, at Windsor 
Hotel, Montreal, Que. 

Car ForeMEN’s Association or Сніслсо.—С. К. 
Oliver, 2514 West Fifty-fifth street, Chicago- 
Regular meetings, second Monday in each 
month, except June, ad and August, La 
Salle Hotel, Chicago, 

Car FonREMEN's ASSOCIATION OF OMAHA, CoUNCIL 
BLUFFS AND SOUTH OMAHA INTERCHANGE.— 

R. Leach, car department, Chicago Great 
Vestern, Council Bluffs, Ia. Regular meet- 
ings, second Thursday of each month at 
1:15 p.m. at Union Pacific shops, Council 
Bluffs. 

Gantai RarLway Crus or BurraLo.—Mrs. M. 
Reed, Room 1817, Hotel Statler, Buffalo, 
Regular meetings, second Thursday 
each month, except June, July and August, 

at Hotel Statler, Buffalo. 

Eastern Car Foremen’s AssociaTION. — Е. L. 
Brown, care of the Baltimore & Ohio, St. 
George, Staten Island, N. Regular meet- 
ings, peers Friday of each month, except 
June, July, August and September. 

INDIANAPOLIS CAR INSPECTION ASSOCIATION. — 

Singleton, 822 Big Four Building, 
Indianapolis, Ind. Regular meetings, first 
Monday of each month, except July, August 
Ta eae ae at Hotel Severin, Tidianapo- 
is, at 

New ers Rartroap Crus.—W. E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. Reg- 
ular meetings, second Tuesday in each month, 
excepting June, July, August and September, 
at Copley-Plaza Hotel, Boston. 

New York Rartroap CLuB.—D. W. e, Room 
527, 30 Church street, New York. eetings, 
third Friday in each month, except June, 
July and August, at 29 West Thirty-ninth 
street, New York. 

NortHwest Car Men’s Assocation. — Е. М. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meetings, first Monday each month, except 
zune v and Fg id at Minnesota Trans- 

M. C Gymnasium Building, St. 


d 
Piane "RarLway CLus.—William S. Wollner, 
Box 3275, San Francisco, Cal. Regu- 
lar meetings, second Thursday of each month 
in San Francisco and Oakland, Cal., alter- 
nately—June, in Los Angeles and October, 

in Sacramento. 

Rattway CLUB or GREENVILLE. ОЛАР 
Stewart, 21 Sherrard avenue, Greenville, Pa. 
Regular meetings, third l; Thuraday in month, 
except June, July and August. 

RatLWAY Crus or Pittspurca.—J. D. Conway, 
1941 Oliver Building, Pittsburgh, Pa. Regu- 
lar meetings, fourth Thursday in month, 
except June, July pen August, Fort Pitt 
Hotel, Pittsburgh, 

SOUTHERN AND SOUT HWRETERH Rattway Crus.— 
A Miller, P. O. Box 1205, Atlanta, Ga. 
Regular Un pare Thursday in Janu- 
ary, March, May, uly and September. An- 
nual meeting, thir оу In November, 
Ansley Hotel, Atlanta, G 

Toronto RAILWAY CLUB. UR: ан. Burgess, Box 8, 
Terminal A, Toronto, Ont. Meetings, fourth 
Monday of each month, except June, July 
and August. 

Western Rattway CLus.—C. L. Emerson, 822 
Straus Building, Chicago. Regular meetings, 
third Monday in each month, except June, 
July, August and September. 
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Globe Photo 


The Silver Link, streamlined steam locomotive on the London & North Eastern's 


Silver Jubilee train 


— MEVO ea 


Tue Reaping is building 100 automobile 
box car bodies of 50 tons' capacity in its 
shops at Reading, Pa. 


Tue ArcHrsoN, TopeKA & Santa FE 
has ordered two light-weight chair cars 
for experimental purposes. The cars, one 
of which will be built by the St. Louis Car 
Company of Cor-Ten steel and the other 
of stainless steel by the Edward G. Budd 
Manufacturing Company, will each seat 
65 persons. 


THe PENNSYLVANIA is planning to build 
10,000 freight cars of various types and to 
convert 1,000 additional cars at a cost of 
approximately $30,000,000. 


Tue CHricAco, BURLINGTON & Quincy 
is considering the purchase of a fourth 
car for each of its Twin Zephyrs. The 
Burlington has authorized a $3,000,000 
equipment replacement program which pro- 
vides for the construction of three 4-8-4 
type locomotives, 500 steel underframe box 
cars and 750 open-top cars. 


Tue Canapian Paciric has given or- 
ders to the National Steel Car Company, 
Hamilton, Ont., for the frames of eight 
65-ft. steel coaches and of four combina- 
tion baggage and buffet cars, and for four 
complete steel mail and express cars, and 
to the Montreal Locomotive Works for 
five 4-4-4 type locomotives. 
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British Streamlined Steam Train 
Averages 70.4 M.P.H. for 232 Miles 


Tur London & North Eastern of Great 
Britain introduced on September 30 its 
new streamlined steam train—the Silver 
Jubilee—which is scheduled to make the 
268-mi. run between King's Cross (Lon- 
don) and Newcastle, with a stop at Dar- 
lington, in four hours. The average rate 
of speed for the entire run in each direction 
is 67.07 m.p.h. but the 232-mile run be- 
tween King's Cross and Darlington is 
covered іп 198 min. or at 70.4 m.p.h., 
which the Railway Gazette (London) calls 
"the fastest scheduled start-to-stop run in 
the world for a distance of over 200-miles." 

Newspaper dispatches from London on 
September 28 stated that the Silver Jubilee, 
on its September 27 trial run from King's 
Cross to Grantham, attained a maximum 
speed of 112 m.p.h. and covered this 105.5- 
mile run at an average speed of 104.9 
m.p.h. 

The Silver Jubilee, so named to com- 
memorate the twenty-fifth year of King 
George's reign, consists of a streamlined 
steam locomotive (the Silver Link) and 
three articulated units—one with three 
body sections and the others with two each. 
One of the two-body units houses the 
accommodations for first-class passengers 
while the other houses the accommodations 


for third-class passengers. The three-body 
unit, placed in the center of the train, in- 
cludes a first class dining car, a kitchen 
car and a third class diner. 


Mechanical Division Letter- 
Ballot Returns 


AT the business session of the Associa- 
tion of American Railroads, Mechanical 
Division, held at Chicago June 26 and 27, 
recommended changes in the standard 
practice of the division were made by eight 
standing committees, including the follow- 
ing: Arbitration, Brakes and Brake 
Equipment, Car Construction, Couplers 
and Draft Gears, Loading Rules, Specifica- 
tions for Materials, Tank Cars, and 
Wheels. A total of 61 specific proposi- 
tions were ordered submitted to letter- 
ballot, and recently compiled returns show 
that all of these propositions to ammend 
the standard and recommended practice of 
the division have been approved, effective 
March 1, 1936, with the exception of 
proposition 20 (a) to 20 (i), inclusive, 
and 56, covering definitions and designat- 
ing letters in the classification of cars, 
which are approved to be effective im- 
mediately, and of the propositions to 
amend the interchange rules of the di- 
vision, effective January 1, 1936. 
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Косек Q. Mirwes and S. C. Johnson 
have become assistants to vice-president 
of the Dearborn Chemical Company, Chi- 
cago. 


W. J. Grorce has been appointed as- 
sistant sales manager of the Edgewater 
Steel Company, Pittsburgh, Pa. Mr. 
George has been with this company for 
over 18 years and his experience covers 
both the operating and sales departments. 


Muscoe Burnett, Jr. formerly as- 
sistant division manager of the Linde Air 
Products Company, at Chicago, has been 
appointed assistant sales manager of the 
Oxweld Railroad Service Company, with 
headquarters at Chicago. 


Н. D. RicHarpson has been appointed 
special sales representative of the Ralston 
Steel Car Company, Columbus, Ohio. Mr. 
Richardson was a member of the class of 
1917, Purdue University, and formerly 
served with the American Steel Foundries. 


Е. C. Branpt of the Chicago office of 
the Babcock & Wilcox Company, New 
York, is now in charge of a new sales 
office to serve the eastern half of Missouri 
and the southern section of Illinois, which 
the company has opened at 1809 Railway 
Exchange building, St. Louis, Mo. 


С. N. VAN SwERINGEN, assistant to the 
president of the Chicago Railway Equip- 
ment Company, Chicago, has been elected 
vice-president of sales, succeeding F. T. 
DeLong, deceased. F. R. Carlson, as- 
sistant to vice-president of sales, has been 
appointed manager of sales. 


Tue REPUBLIC. STEEL (CORPORATION, 
Youngstown, Ohio, has moved its Pitts- 
burgh district sales office from Fourth and 
Bingham streets to 1832 Oliver building, 
Pittsburgh, Pa. The Union Drawn Steel 
Company, a Republic subsidiary, has 
moved into an adjoining suite in the Oliver 
building. 


THE SupeRHEATER CoMPANY, New 
York, celebrates this year the twenty-fifth 
anniversary of the manufacture of the first 
Elesco locomotive steam superheater. Since 
that time the use of Elesco superheaters 
has been extended to include marine boilers 
and stationary boilers for industrial plants. 
In addition to superheaters, locomotive 
feedwater heaters, exhaust steam injectors, 
pyrometers, air preheaters and other heat 
exchangers are now manufactured. 


I. Lamont Носнеѕ, formerly president 
of Carnegie Steel Company, has been ap- 
pointed executive vice-president of the 
Carnegie-Illinois Steel Corporation; C. V. 
McKaig, formerly  vice-president and 
general manager of sales of Carnegie, has 
been appointed vice-president and general 
manager of sales, and J. E. Lose, formerly 
vice-president of Carnegie, is vice-presi- 
dent in charge of operations. All these 
officers will maintain offices in both Pitts- 
burgh, Pa., and Chicago. G. Cook Kim- 
ball, formerly vice-president of Illinois 
Steel Company, is vice-president and chief 
executive of the Chicago district of 
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Supply Trade Notes 


the Carnegie-Illinois Steel Corporation; 
William I. Howland, Jr. formerly vice- 
president and general manager of sales of 
Illinois, is vice-president in charge of 
western sales, both with offices in Chicago; 
L. H. Burnett, formerly vice-president of 
Carnegie, is vice-president at Pittsburgh; 
and Carroll Burton, formerly president of 
the Lorain Steel Company, Johnstown, Pa., 
is vice-president in charge of the Lorain 
division. J. W. Hamilton, formerly secre- 
tary of Carnegie, is secretary; William 
Donald, formerly auditor and assistant 
secretary of Carnegie, is auditor; and H. 
E. Jeffries, formerly treasurer of Car- 
negie, is treasurer. 

I. Lamont Hughes was born at Mercer, 
Pa., in January, 1878, and was educated in 
the common and high schools. He began 
work in the engineering department of the 
Edgar Thomson Works of the Carnegie 
Steel Company in September, 1897. He was 
then consecutively in charge of engineer- 
ing for the Union Steel Company, later 
part of the American Steel & Wire Com- 
pany; master mechanic of the bar mills of 
the Youngstown district of the Carnegie 
Steel Company; assistant general super- 
intendent of those mills, and later general 
superintendent of the same mills. In 1916 


I. Lamont Hughes 


he was appointed assistant general super- 
intendent of the entire Youngstown district 
of the Carnegie Steel Company. He sub- 
sequently served as general superintendent 
in charge of the Canadian Steel Company's 
plant at Ojibway, Ontario, and in June, 
1918, went to the Neville Island gun plant 
at Neville Island, Pa., as general super- 
intendent of the operations being carried 
out by the United States Steel Corpora- 
tion for the government. In 1919 Mr. 
Hughes became president of the Lorain 
Steel Company, a subsidiary of the United 
States Steel Corporation, returning to the 
Carnegie Steel Company, Youngstown, as 
general superintendent in January, 1920. 
Five years later he became vice-president 
of that company and from April, 1928, 
served as a vice-president of the United 
States Steel Corporation. In August, 1930, 
he was elected president of the Carnegie 
Steel Company. 


C. V. McKaig was born at Pittsburgh 
and was educated in the public schools, 
later completing classical and scientific 
courses at Princeton University. Mr. Mc- 
Kaig entered the steel business with the 
old Park Works of the Crucible Steel 
Company, Pittsburgh, working through a 
number of departments until he. became 


C. V. McKaig 


superintendent of the bar mills. In 1908 
he joined the Carnegie Steel Company and 
in April, 1929, became general manager of 
the bar and hoop production, including de- 
sign, engineering and marketing of all spe- 
cial bar mill products. When the Great 
Lakes Steel Corporation, Detroit, Mich., 
began operations later in 1929, Mr. Mc- 
Kaig became its vice-president in charge of 
sales, leaving that position in June, 1932, 
to return to the Carnegie Steel Company 
as vice-president and general manager of 
sales. 


Obituary 


WitLiAM Downs, eastern sales manager 
and engineer of tests of the Burden Iron 
Company, Troy, N. Y., died suddenly at 
his home in Troy on September 28, at the 
age of 61. Mr. Downs had been in con- 
tinuous service with the Burden Iron 
Company for 43 years. 


Frepertc T. DeLonge, vice-president in 
charge of sales of the Chicago Railway 
Equipment Company, Chicago, died at 
Jackson, Wyo., on September 28, follow- 
ing a week's illness. Mr. DeLong was 
born at Utica, №. Y., and began his busi- 
ness career in a clerical position in Utica. 
After holding various positions with other 
companies, he was appointed general 
manager of the Buhl Malleable Company, 
Detroit, Mich. In 1905 he entered the em- 
ploy of the Chicago Railway Equipment 
Company as second vice-president and sales 
manager, and in 1930 was appointed vice- 
president in charge of sales. 


Frank A. Натсн, president of Shepard 
Niles Crane & Hoist Corporation, Montour 
Falls, N. Y., died at his home in Mon- 

(Continued on next left-hand page) 
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GREATER REPUBLIC STEEL GORPORATION 


гері the challenge of industry N 


With assets increased by more than $40,000,000, with greatly enlarged 
reserves of northern iron ores, with advantageous terminal facilities on the 
Great Lakes and strategically located additional plants, a greater Republic 
Steel Corporation accepts the challenge of every steel-using industry. 

The merger of Corrigan-McKinney Steel Company and Newton Steel 
Company with Republic Steel Corporation is one of far-reaching signifi- 
cance. Corrigan-McKinney Steel Company brings to Republic tremen- 
dously increased facilities for the production of high grade pig iron and 
steel. Newton Steel Company has long been an important source of supply 
for quality sheets. Ў 

Even before the acquisition of these companies, Republic was the world's H bl | 
largest producer of alloy steels, including the famous Agathon line, epu IC (ce 
ENDURO perfected stainless steels and the new Republic Double Strength 
high tensile steels that are lightening the weight of nearly every type of trans- CORPORATION 
portation unit. Republic has been the sole maker of rust-resisting Toncan i ka i as 


Iron for more than 27 years—the pioneer in the development of electric CS ee ee 
resistance welded pipe—the maker of Sil-con low-loss electrical sheets and 


coiled strip. ALLOY AND CARBON STEELS 

In addition to making these trade-marked products, Republic continues TONCAN IRON * STAINLESS STEEL 
to occupy an important place among the producers of high quality plain PIPE AND TUBULAR PRODUCTS 
carbon steels in practically all commercial shapes. BARS AND SHAPES • PLATES 

A greater Republic Steel Corporation accepts the challenge of industry HOT AND COLD ROLLED STRIP 
—looks optimistically to the future—keeps pace with the increasing de- HOT ROLLED, COLD ROLLED 
mand for ever better steels—steels lighter in weight—steels of greater AND SPECIAL FINISH SHEETS 
strength—steels more resistant to corrosion and high temperatures—steels TIN PLATE • WIRE PRODUCTS 
that strike a new note in beauty—steels more dependable, longer lasting NUTS, BOLTS, RIVETS, ETC. 


and more economical. DIE ROLLED PRODUCTS 


tour Falls on October 15. Mr. Hatch was 
born in November, 1877, at Bay City, 
Mich., and was a graduate of the Uni- 
versity of Michigan in 1900. Three years 
later he served as treasurer of the Pneu- 
matic Tool Company at Montour Falls, in 
1917 becoming vice-president and general 
manager of its successor, the Shepard 
Electric Crane & Hoist Company. In 1929 
he was elected president and a member of 
the executive committee of the Shepard 
Niles Crane & Hoist Corporation. He 
was also a director of the Niles-Bement- 
Pond Company, New York. 


ALEXANDER S. Henry, vice-president 
and a director of the American Locomo- 
tive Company, died on October 10. Mr. 
Henry was born in Manchester, England, 
and came to this country when a young 
man. His early experience in the iron and 
steel business was obtained among the 
steel mills in the Cleveland district and 
vicinity, where he served in various capaci- 
ties, principally in the open-hearth depart- 
ments. He later entered the employ of one 
of the steel-tired wheel plants in Cleve- 


KENNETH CARTWRIGHT, whose appoint- 
ment as mechanical engineer of the New 
York, New Haven & Hartford, with head- 
quarters at New Haven Conn., was noted 
in the October Railway Mechanical En- 
gineer, spent two years in industrial work 
following his graduation from  Massa- 
chusetts Institute of Technology. He en- 
tered the service of the New Haven in 
1914 as a material inspector. In 1918 he 
accepted a naval commission, and on his 
return from this service to the New Haven 
he became assistant to engineer of tests. 


Kenneth Cartwright 


Mr. Cartwright was appointed general me- 
chanical inspector in 1923, and assistant 
mechanical engineer in June, 1925. 


Davin P. Carey, who has been appoint- 
ed assistant general mechanical superinten- 
dent of the New York, New Haven & 
Hartford, with headquarters at Readville, 
Mass., entered the service of the New 
Haven in 1901 as a machinist apprentice 
at the Norwood, Mass., shops. He was 
appointed foreman in May, 1912, at the 
Roxbury, Mass., shop, later being trans- 
ferred to the position foreman at the Dover 
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Alexander S. Henry 


land which subsequently became a part of 
the Steel- Tired Wheel Company, and dur- 
ing its existence he was in charge of the 


Personal Mention 


street enginehouse, Boston. In March, 
1918, he was promoted to the position of 
general foreman, and five years later be- 


David P. Carey 


came acting master mechanic at Taunton, 
Mass. Mr. Carey was appointed master 
mechanic of the Midland division in Oc- 
tober, 1923, and in February, 1929, became 
superintendent of shops at Readville. 


GreorceE WirtLtAM Rink, mechanical 
engineer of the Central of New Jersey at 
Elizabethport, N. J. has been appointed 
mechanical engineer of the Central of New 
Jersey and the Reading, with headquarters 
at Reading, Pa. Mr. Rink, who was born 
on September 4, 1875, at New York, is 
a graduate of Cooper Union, New York. 
He entered the employ of the Erie on May 
14, 1892, serving until March, 1896, as a 
machinist apprentice, and until 1899 as a 
machinist and shop draftsman. During 
1899-1900 he was a draftsman on the 
Northern Pacific. He then served (1900- 
01) as a draftsman on the Central of New 
Jersey, becoming enginehouse foreman 
and inspector of new equipment in 1901. 


local management of a number of its 
plants. When this company was merged 
with the Railway Steel-Spring Company 
in 1902 Mr. Henry became assistant sec- 
retary of the merged company, with head- 
quarters at New York, acting in a super- 
visory capacity in the selling and operat- 
ing departments of the steel-tired wheel 
and the steel tire divisions of the com- 
pany. In 1910 he was elected a vice- 
president, in charge of operations of the 
various plants of the company; in 1920 
he was elected a director and a member of 
the executive committee, and in May, 1926, 
was elected president of the company, 
which at that time became a subsidiary of 
the American Locomotive Company. He 
then became also a director of the latter 
company. In June, 1934, the Railway 
Steel-Spring Company was consolidated 
with the parent company, operating under 
the name of the Railway Steel-Spring Di- 
vision, and Mr. Henry became a vice- 
president of the American Locomotive 
Company, in charge of the Railway Steel- 
Spring Division. 


During 1902-03 he was engaged in road 
testing of locomotives and as a draftsman. 
He was chief draftsman and instructor of 
apprentices from 1903 until 1909, when he 
was appointed mechanical engineer. From 
1918 until 1929 he was assistant superin- 
tendent motive power, in charge also of 
engineering, at Jersey City, N. J. In 1929 
he was appointed mechanical engineer at 
Elizabethport. 


Joun C. Hassett who has been appoint- 
ed assistant to general mechanical engineer 
of the New York, New Haven & Hartford, 
as noted in the October issue, was born on 
May 21, 1882, at Susquehanna, Pa., and 
was educated at Laurel Hill Academy. He 


J. C. Hassett 


entered railway service in August, 1898, as 
clerk in the mechanical engineer's office of 
the Erie, serving consecutively as ma- 
chinist apprentice, draftsman, and techni- 
cal instructor of apprentices for that road. 
In 1910 he became a draftsman for the 
Union Pacific and in 1911 went with the 
Baltimore & Ohio as a draftsman. Mr. 
(Continued on next left-hand page) 
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No locomotive device is better 
than the replacement part 
used for maintenance. Genu- 
ine Franklin repair parts as- 
suro accuracy of fit and relia- 
bility of performance. 
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- WHEN TWO SURFACES RUB 


Even when properly lubricated the temperature of rubbing metal surfaces rises. 
A little slack or excess pressure greatly increases the temperature. 

Road tests show that in the case of properly adjusted driving boxes, this 
temperature change varies 150 to 200 degrees over short periods of time. 

If excessive maintenance and hard riding are to be avoided this tempera- 
ture change and its corresponding expansion and contraction must be com- 
pensated for. 

Franklin Automatic Compensator and Snubber automatically maintains 
driving boxes in correct adjustment. It avoids both pounding and sticking 
boxes. |t makes a smoother riding engine and keeps maintenance at a 
minimum. 


May we send you further details ? 


FRANKLIN RAILWAY SUPPLY COMPANY, Inc. 


NEW YORK CHICAGO MONTREAL 


Hassett entered the service of the New 
Haven in 1911 as a draftsman and the 
following year became chief draftsman. 
In September, 1918, he was appointed 
mechanical engineer. 


Master Mechanics and 
Road Foremen 


A. J. Flowers, master mechanic of the 
Central of Georgia at Macon, Ga., has 
been transferred to Savannah, Ga., where 
he will be in charge of company shops. 


T. A. Јонмѕом, electrical engineer of 
the Central of Georgia, with headquarters 
at Savannah, has been appointed master 
mechanic at Macon, Ga. Mr. Johnson 
also continues supervision over electrical 
engineering work. 


Shop and Enginehouse 


Joun W. O'Meara, who has been ap- 
pointed superintendent of shops of the 
New York, New Haven & Hartford at 
Readville, Mass., as noted in the October 
Railway Mechanical Engineer, was born 


J. W. O'Meara 


on August 28, 1875, at New Haven, Conn. 
He attended both public and high schools, 
from June, 1892, to December, 1894, was 
a toolmaker apprentice in the employ of 
the American Fish Hook Company. On 
February 18, 1895, he became a machinist’s 


ManiNac has furnished us with the fol- 
lowing explanation of the three cartoons 
which appear elsewhere in this issue: 

Page 454. It so happens that a small 
river runs near the little town of Tama- 
sopo, located between Cardenas and Las 
Palmas on the Mexico City, San Luis Po- 
tosi and Tampico division of the National 
Railways of Mexico. This river flows 
through a small natural rock arch formed 
by the prolonged solution and abstraction 
of mineral matter. One may visit this 
freak of nature by getting off the train at 
a flag station by the name of “El Cafetal” 
and walking about 500 meters to the nat- 
ural arch. 

Page 469. For.the first time in avia- 
tion history an army dirigible successfully 
landed mail on the roof of a speeding train 
in November, 1928. Army officers man- 
euvered a 200-ft. non-rigid ship down over 
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helper on the New Haven; in June, 1898, 
a machinist, and on September 1l, 1904, 
foreman machinist. He was appointed as- 
sistant general foreman at the Van Nest 
(N. Y.) shops in September, 1913; general 
foreman at Readvile on September 1, 
1917; shop superintendent at New Haven, 
on August 23, 1923, and shop superinten- 
dent at Van Nest on November 1, 1931. 


Purchasing and Stores 


E. M. Wus, executive assistant on 
the Northern. Pacific, has been appointed 
purchasing agent, with headquarters at St. 
Paul, succeeding C. C. Kyle, deceased. 


Grorce W. Hicpon, storekeeper of the 
Gulf Coast Lines at Palestine, Tex., has 
been promoted to the position of division 
storekeeper at Kingsville, Tex., to succeed 
Sam P. Warmack. 


Sam P. WARMACK, division storekeeper 
on the Gulf Coast Lines (a unit of the 
Missouri Pacific Lines), with headquarters 
at Kingsville, Tex., has been appointed 
general storekeeper of the Missouri Pa- 
cific Lines in Texas and Louisiana, suc- 
ceeding the late R. D. Crawford. Mr. 
Warmack was born on November 25, 1892, 
at Beaverdale, Ga. He entered railway 
service on October 1, 1912, with the San 
Antonio, Uvalde & Gulf (also a unit of 
the Missouri Pacific Lines). Three years 
later he went with the El Paso Electric 
Railway Company. On August 16, 1916, 
he entered the service of the International 
Great Northern, where he served in the 
mechanical department at Taylor, Tex., 
until April 26, 1917 when he was trans- 
ferred to the store department. On 
February 4, 1920, he was promoted to di- 
vision storekeeper of the Fort Worth di- 
vision, at Mart, Tex., and on May 10, 1923, 
was appointed general foreman of stores, 
with headquarters at Palestine, Tex. On 
June 1, 1924, he returned to Taylor as 
storekeeper and in May, 1926 was ap- 
pointed joint storekeeper for the Houston 
Belt & Terminal and the International 
Great Northern, with headquarters at 
Houston, Tex. On February 15, -1928, 
Mr. Warmack was promoted to the posi- 
tion of division storekeeper of the St. 
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the top of a mail car roof after a chase of 
35 miles. In spite of the speed of the 
train, the dirigible maintained its position 
long enough to permit the transfer of a 
sack of mail, and to demonstrate the pos- 
sibility of air-to-land transfer. Cameras 
were carried and moving pictures were 
taken. During the chase the dirigible 
traveled at the high rate of speed directly 
above the train tracks. On one side of 
the tracks were strung telephone wires, 
while on the other ran high tension power 
lines. The airship traveled between these 
electric walls and almost came to grief 
when one of the trailing cables swept a 
high tension line. In spite of the air cur- 
rents set up by the train, the dirigible 
finally managed to catch the train and 
drift above it. 

Page 482. The “Senator’s Special Rail- 
road,” that’s the name that should be given 


Louis, Brownsville & Mexico (another 
unit of the Missouri Pacific Lines), with 
headquarters at Kingsville. 


Samuel P. Warmack 


Obituary 


C. C. Kyte, purchasing agent of the 
Northern Pacific, at St. Paul, Minn., died 
on September 22, at Tacoma, Wash. 


AnaM Јонмѕом Poore, who retired іп 
1933 as mechanical assistant to the presi- 
dent of the Tennessee Central, died at 
Knoxville, Tenn., on October 4. Mr. Poole 
was born at Americus, Ga., 62 years ago. 
At the age of sixteen be entered railroad 
service as a machinist apprentice with the 
Central of Georgia at Macon, Ga. After 
completing his apprenticeship and while 
working as a machinist he worked as an 
extra fireman and later went to the Sea- 
board Air Line as locomotive engineer, 
serving successively as general foreman at 
Americus, master mechanic, general mas- 
ter mechanic and superintendent of motive 
power. Leaving railroad service, Mr. 
Poole engaged in private business in Nor- 
folk, Va., and in 1915 he was employed by 
the Galena-Signal Oil Company as a me- 
chanical expert. He continued with this 
company until 1927, when he returned to 
railway service as mechanical assistant to 
the president of the Tennessee Central. 


to the monorail line with two cars that 
runs through the tunnel connecting the 
Capitol and the Senate Office Building in 
Washington, D. C. It is used by our sena- 
tors in their travels between these two 
buildings. To walk from the Capitol to 
either the Senate or House of Representa- 
tives building requires from three to five 
minutes, depending on what part of the 
Capitol you set out for. The miniature 
train makes its run in from one to two 
minutes. The motorman does not com- 
plain of being overburdened with traffic. 
A similar tunnel connects the House Office 
Building with the Capitol, but one of these 
tiny transportation systems has never been 
installed here; the representatives prefer 
to walk. Perhaps it is because they are 
usually younger than their brother law- 
makers, and so take more kindly to the 
exercise. 
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INCREASES EARNING CAPACITY OF EVERY INVESTED DOLLAR! 


Modern steam locomotives are designed to give 
maximum effectiveness in utilization, operation and 
maintenance. They increase the gross ton-miles per 
train hour from 25 to 30% as compared with loco- 
motives built ten or more years ago. 

Modern power provides the capacity and speed plus 
dependability that increase the earning capacity of 


every dollar invested in the entire railroad. 


LIMA OHIO 
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Santa Fe Gets Largest 
Diesel Locomotive 


3,600-hp. Diesel-electric locomotive, designed by 

the Electro-Motive Corporation, a General Motors 
subsidiary, and built at the St. Louis plant of the St. 
Louis Car Company, has recently been delivered to the 
Atchison, Topeka & Santa Fe. It is the largest and most 
powerful locomotive yet arranged to be driven by inter- 
nal combustion engines, although a similar Electro- 
Motive double-unit locomotive of the same power is now 
being tested on a number of roads and a single-unit loco- 
motive of the same design, and developing one-half the 
power, is in service on the Baltimore & Ohio. 

The Santa Fe Diesel-electric locomotive is a multiple 
unit of two identical sections. The complete locomotive 
is 127 ft. 8 in. long between coupler-pulling faces, 
weighs 250 tons and has a tractive force of 120,000 Ib. 
at starting and 19,000 Ib. at a speed of 60 m.p.h. The 
width overall is 9 ft. 956 in., height overall 14 ft. 3 in., 
truck wheel base 8 ft. 6 in., truck centers 40 ft., and 
wheel diameter 36 in. 

The two locomotive units are streamlined, for appear- 


Description of the double-unit 
locomotive which develops 
3,600 rated horsepower and 
recently made a record run 
from the Pacific coast to Chi- 
cago 


ance, with sloping ends, and all apparatus concealed. A 
skirt extends around the locomotive, blending the pilots 
in graceful contours. The headlights also are streamlined, 
being built into curved receivers in the roof of each unit. 
The superstructure is constructed of steel shapes and 
Cor-Ten rolled plates, riveted and welded together. 
The locomotive is arranged for double-end operation 
with an operator's cab at each end of each unit. The 
engine-room compartment is separated from these cabs 


The 3,600-hp. Diesel-electric locomotive recently delivered to the Santa Fe by the Electro-Motive Company 


Railway Mechanical Engineer 
DECEMBER, 1935 


487 


by steel partitions fitted with swinging doors, the parti- 
tions being located back of the cab side entrances to 
afford easy entrance and exit from each operator's com- 
partment. All windows in the operators' cabs are glazed 
with safety-glass. Front windows are equipped with 
windshield wipers and cab side windows have sliding and 
drop sashes. The control station of each cab is located 
so as to afford the operator a clear view of both sides of 
the track for the greatest safety and ease of operating 
the locomotive. 

The engine compartment is designed to provide ease 
in inspection and maintenance of all equipment, ample 
room being provided around the various pieces of ap- 
paratus. Aisleways extend from cab to cab along both 
sides of the locomotive and are free from obstruction. 
Large drop sash windows provide ample light. The roof 
above the engine compartment is made up of removable 
sections to facilitate replacement of the larger pieces of 
apparatus when necessary. 

The underframe is a Commonwealth one-piece steel 
casting with end sills cast integral and designed to with- 
stand all stresses to which it will be subjected in ordinary 
service. At all points where stresses occur, extra ribbing 
has been provided. Suitable openings are provided for 


One of the Winton 900-hp. Diesel power units in the 
engine room 


piping, wiring and conduit. Two four-wheel swivel 
trucks, with 36-in. wheels and 612-in. by 12-in. plain 
journals, support the underframe on 18% in. center plates 
spaced 40 ft. apart. The wheelbase of each truck is 8 
ft.6in. The truck frames are of the swing bolster type 
with Commonwealth cast-steel frames. 

The locomotive is equipped with Westinghouse 8-EL 
straight and automatic brake schedule, modified to per- 
mit the installation of a continuous train control system. 
Clasp brakes are fitted to all wheels and are operated by 
four brake cylinders per truck. Sand boxes are located 
in the engine room for sanding the front wheels of the 
leading truck. 

The steam generator provided in each unit for heating 
and air-conditioning the trailing cars was designed espe- 
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cially for this locomotive by the Vapor Car Heating and 
Lighting Company. It is a light-weight, compact, auto- 
matic unit and draws its fuel from the same storage 
tanks that supply the power plant. It has an evaporation 
capacity of 2,000 lb. of water per hour and a working 
pressure of 200 Ib. The locomotive boiler-water capacity 
is 1,250 gal., provided in four rectangular tanks hung 
symmetrically about the center lines outside the center 
sills. These tanks are heavily insulated to prevent the 
water from freezing in cold weather. They have a com- 
mon water filling manifold fitted into the car roof in 
the center of the locomotive. By lifting the hatch-cover 
to this manifold, the water tanks may be filled from a 
regular water crane. 


The Power Plant 


Motive power of each unit is supplied by two 900-hp. 
oil-electric power plants mounted on the underframe di- 
rectly over each center plate. The combined rating of 
these two power plants is 1,800 hp., a total of 3,600 hp. 
for the two units, and all of this power, except for neces- 
sary losses in transmission, is available for traction pur- 
poses. The power required by auxiliaries is supplied 
either by the auxiliary engine or taken from the main 
engines in excess of their rating. 

The main engines comprise two Winton V-type, 12- 
cylinder high-compression two-cycle oil engines of 8-in. 
bore and 10-in. stroke. Each of the engines is conserva- 
tively rated at 900 hp. at 750 r.p.m. These engines are 
extremely light in weight, weighing less than 20 Ib. per 
hp., this notable saving in weight over the usual type of 
Diesel engine being effected by incorporating several 
improved features of construction. Among these are the 
uniflow principle of scavenging, which permits the use 
of a two-cycle stroke at greater efficiency than is generally 
obtained in engines of this type, and the welded steel 
crankcase construction, which is stronger than the usual 
cast-iron frame at a great saving in weight. 

A. feature of note is the patented unit injection valves 
which assure a complete atomization of fuel in the cyl- 
inders. All working parts are readily accessible without 
dismantling the engine. Convenient hand-hole covers 
permit access to the connecting rods and main pearings. 
Cylinders have individual heads and removable liners. 
All working parts are designed to require a minimum of 
maintenance, and also to permit required maintenance 
being done in the average railroad shop with its present 
equipment and personnel. 

Each engine cooling system consists of a series of fin- 
tube radiators, water circulating pump, and air circulat- 
ing fans for radiator cooling. The cooling radiators are 
arranged in two long sections of coupled units, hung 
parallel to the power plant and supported by the under 
side of the engine compartment roof. Each engine re- 
ceives its water from a common supply tank, located in 
the center of the car below the level of the radiators to 
permit self-draining of the radiators during cold weather. 
Provision has been made to keep this water warm when 
the locomotive is not in service by admitting steam from 
the heating system into the engine water jackets. 

Air is drawn into the engine compartment through 
grilled openings at each end of the locomotive, and 
forced by means of large engine-driven fans through the 
radiators. After passing through the radiators, the air 
leaves the locomotive through a series of vents opening 
into the exhaust-manifold well in the roof. 


Method of Lubrication 


The lubricating-oil system of each engine consists of 
a supply tank, a water cooler, circulating pumps, strain- 
ers and filters. Two pumps, one at each end of the engine 
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crankcase, are fitted with removable strainers. A dual 
scavenging pump draws the hot oil from these pumps and 
passes it through a large capacity water-jacketed oil 
cooler to the oil-supply reservoir. Here it is filtered, and 
then taken back to the engine by means of a pressure 
pump. The pressure is regulated by a relief valve. Pro- 
vision is made on the engine to close the engine throttle 
in the event of deficient oil supply. 

Fuel for the engines is carried in two 400-gal. storage 
tanks lotated under each unit, a total of 1,600 gal. for 
the two units. These tanks are equipped with efficient 
strainers and filling manifolds to provide quick refueling 
without elaborate equipment, and can be filled from 
either side of the. locomotive. Fuel is delivered to the 
engines by means of motor-driven fuel pumps. A 25-1Ь. 
pressure head, maintained on the fuel header, is regu- 
lated by a spring-loaded by-pass valve which empties 
into the fuel tanks. 

An exhaust muffler is mounted in a well located in the 
roof over each engine. Individual stacks from each 
cylinder terminate in this muffler, which vents to the 
outside through four stub riser pipes welded in the top. 
This muffler is designed to prevent the pocketing of 
fumes and also to reduce exhaust noise to a minimum. 

In the center of each unit is a group of three auxili- 
aries, all driven by a single 6-cyl., 90-hp. Diesel engine. 
The auxiliaries are the air compressor, battery-charging 
generator, and traction-motor blower fan. 

The Winton air compressor is a 4-cyl., 2-stage, water- 
cooled unit, with a displacement of 158 cu. ft. per min- 
ute. This supply of air is continuous regardless of run- 
ning speed, as the auxiliary engine speed is constant. 
The compressor is equipped with governors which con- 
trol an unloader on the compressor to maintain the re- 
quired pressure in the air reservoirs. 

A 10-kw. generator is supplied to charge the storage 
battery. This generator, with its control, provides a con- 
stant-potential source of energy for battery charging suf- 


Arrangement of control equipment at one óf the 
operator’s stations 
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Auxiliary power-equipment located in one of the loco- 
motive engine rooms 


ficient for all conditions which this equipment is used. 

The third unit of this auxiliary group is a centrifugal 
blower which supplies air to the traction motors via the 
air ducts provided in the underframe. 


Electrical Transmission 


An independent electrical transmission, furnished by 
the General Electric Company, is provided for each en- 
gine to the two driving axles immediately below that 
engine. Each transmission equipment consists essentially 
of a generator, two traction motors, and control con- 
tactors for connecting the motors to the generator in the 
proper sequence and for reversal of direction of motion. 
There are no mechanical or electrical connections between 
the two power plants other than an electric throttle and 
controller which control both units from either end of 
the locomotive. 

Each engine is directly connected through a flexible 
coupling to a direct-current generator. Each generator 
has sufficient capacity to transmit continuously to the 
traction motors the rated output of the engine for which 
this equipment is offered. The exciter for each generator 
is mounted on an extension of the generator shaft and 
is used solely for excitation purposes. 

Four traction motors of the G. E. railway series type 
are provided, two mounted on each truck. Each trac- 
tion motor is geared to a pair of driving wheels and sup- 
ported by a spring nose suspension to protect it against 
undue strain. 

The multiple-unit control system used on this locomo- 
tive has been so designed that any number of units may 
be coupled together and be controlled from one орега- 
tor's station. This provides a great range of flexibility, 
as units can be added when traffic conditions require ad- 
ditional power. j 

The entire control system centers around a trunk line 
extending from one end of the locomotive to the other 
and terminating at each end in a plug socket from which 
a jumper may be used to carry the trunk lines to the 
next locomotive if more than one locomotive is to be 

: (Continued on page 495) 
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Roller-Bearing Rods in 
Passenger Service Over a Year 


HE first complete installation of roller-bearing rods 

was placed in service on Locomotive No. 5371, a 
K4S Pacific type, of the Pennsylvania Railroad, on July 
4, 1934. This installation, developed by the Timken 
Roller Bearing Company, has made approximately 100,- 
000 miles in regular passenger service between Pitts- 
burgh, Ра., and Columbus, Ohio. 

Locomotive No. 5371 is also completely equipped with 
roller-bearing axles. The engine truck is provided with 
the standard Timken engine-truck boxes. The driving 
and trailer boxes, however, were designed to replace the 
plain-bearing boxes for which the locomotive was orig- 
inally designed without major changes in the truck and 
frame construction. 

The bearing installation required a complete redesign 
of rods and crank pins which also included the cross- 
head, piston rod and piston head.  High-tensile alloy 
steel as employed in the new design effected a material 
reduction in weight of the reciprocating parts and 
weights on the crank pin. At the same time this new 
design provides the close bearing tolerances required 
for successful roller-bearing performance combined 
with the flexibility of rod alignment necessary in loco- 
motive service. 

The outstanding features of the new design are: (1) 
The mounting of the roller bearings on crank pins; (2) 
fitting of the rods to the bearings; (3) complete separa- 
tion of the front and back sections of the side rods; (4) 
application of the main rod on the outer race of the 
main-pin bearing between the ends of the two side rods; 
(5) use of a crosshead having shoes pivoted around the 
crosshead pin, thus relieving the piston rod, of eccen- 
tric loading from the guides. The piston, piston rod, the 
piston-rod key, crosshead forging, cross-head pin, main 
rod, side rods and crank pins are all of Timken High 
Dynamic steel, a chrome-nickel-molybdenum alloy heat 
treated to produce an elastic limit of about 110,000 Ib. 
per sq. in., an ultimate strength of 140,000 Ib., with 22 


Timken design on Pennsylvania 
Pacific type includes all revolv- 
ing and reciprocating parts. 
The use of high-tensile steel 
reduces weights 


per cent elongation in 2 in., a Brinell hardness of 293, 
and possessing high shock resisting qualities. 


The Crank-Pin Bearings 


All bearings are fitted on the crank pins and not in 
the rods. On the main crank pin the bearing consists of 
two sets of rollers, each fitted in a separate cone. A 
portion of the inner cone and pin is tapered, ending in a 
634-in. cylindrical fit toward the outer end of the cone. 
The cone at the outer end of the pin has a cylindrical 
fit on the pin 6 in. in diameter. Around the pin taper 
between the two fits is a spacer between the bearing 
cones. Both sets of rollers are enclosed by a single cup 
or outer race. 

The eyes of the rods, which are specially forged I- 
sections, bear directly on the cup, which is 13% in. in 
outside diameter. The rod bushings are of unusual de- 
sign, each consisting of a %-in. strip of hard rolled 
phosphor-bronze, bent to shape, brazed, and pressed into 
the eye of the rod. A considerable reduction in rod 
weight is thus effected. The bores of the bushings are 
finished with a slight crown to provide the necessary 
freedom of angular movement of the rods on the bearing. 

The front side rod is placed on the main-pin bearing 
next to the wheel. Between this and the main rod is a 
light cylindrical spacer 31% в in. wide. The back side 
rod is placed next to the main rod at the outer end of 
the bearing. A normal clearance of М» in. is provided 
between each pair of adjoining surfaces for lateral move- 


Running gear of Pennsylvania locomotive No. 5371 


490 


Railway Mechanical Engineer 
DECEMBER, 1935 


лн аан аа а 


ment of the rods on the pin. This is somewhat in- 
creased on the side of the pin opposite the body of each 
rod by a slight taper in the width of the rod end to pre- 
vent cramping under angular movement of the rods 
with respect to their normal alignment at right angles 
to the center line of the crank pin. The overall length 
of the bearing cup is 101/6 in. Side-rod bearings are 
each 116 in. in length and the main-rod bearing 3 іп. 
long. 

The bearings on the front and back crank pins are 
made up of two sets of tapered rollers running in sep- 
arate cones which are pressed on the 5-in. crank-pin fit. 
As in the case of the main crank pin, the bearing is com- 


Rear Driver 
Axle 


Main Driver 
Axle 


is thus automatically proportioned to the speed of the 
locomotive. As the oil enters the space about the rollers 
it is thrown to the inside of the cup by centrifugal force, 
where it accumulates about the rollers and overflows 
through passages in the cup which lead to the rod bear- 
ings. Thus, there are no oil holes in the rods. Rex 
fittings in the outer ends of the crank pins provide for 
the filling of the oil cavities inside the pins. 

It is thus evident that the roller bearings float be- 
tween the pins and the rods. In the case of the main 
pin, the bearing cup itself performs the double function 
of knuckle pin and crank pin in distributing the load 
from the main rod to the front and back drivers. The 


Front Driver 
Axle 


2 011 holes in cup and cone 
Shown out of position 


General arrangement of the Timken-roller-bearing-rod installations on a Pennsylvania Pacific type locomotive 


pleted by a single cup 11% in. in outside diameter, on 
which bears the bronze-bushed eye of the side rod. The 
overall length of the bearing, including the end en- 
closures, is 47 in. 

Although differing in detail, all the bearings have the 
same type closure. This consists of a split retaining ring 
which, when in place around the cup of the bearing, 
bears against the inner face of a lateral shoulder or 
flange on the end of the cup. To this ring is secured, 
by wire-lock machine screws, the steel closure which 
moves with the cup. This is sealed by a phosphor- 
bronze retaining ring set in a groove in the bearing cone 
and fitting against the inner surface of the end closure. 
In all cases, except at the outer end of the main crank- 
pin bearing, the retaining rings fit around the outside 
of the cups. In the latter case the ring is fitted inside 
the cup and the closure member, by an extension of its 
outer diameter, forms the collar to retain the rods in 
position. 


Lubrication 


All crank pins are hollow bored, the main to a 
diameter of 314 in. and the others to a diameter of 3 in. 
This bore, closed at the ends, forms a reservoir for 
lubricating oil and contains the device for metering the 
oil to the bearing. This consists of a short metal cylin- 
der, in the outer surface of which are grooves for felt 
rings and between these rings a circular cavity from 
which two passages 180 deg. apart, drilled through the 
crank-pin wall, lead to a small annular groove cut in 
the inner circumference of one of the bearing cones. 
From this annular passage two drilled holes, 180 deg. 
apart, but spaced 90 deg. from the holes through the 
crank pin, conduct the oil into the space about the rollers. 

The lubricant used is steam cylinder oil. Holes drilled 
through the sides of the grooves in the cylinder within 
the pin bore give the oil access to the felt rings and 
permit it to feed through these rings into the cavity be- 
tween them. The amount which feeds through the felt 
rings is determined by the hvdraulic pressure to which 
they are subjected and this varies with the speed of 
rotation of the driving wheels. The feeding of the oil 
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main crank pin itself is only subject to as much of the 
load as is transmitted to the main wheel. The length of 
the bearing on this pin has been determined by the neces- 
sity for locating the main rod according to present cyl- 
inder spacing rather than by the requirements of rod and 
pin design. Hence, the relatively large spacer between 
the front section of the side rod and the main rod and 
the 8?755-in. rear crank pin extension by which the 
bearing is separated from the face of the rear driving 
wheel. 


The Rod Design 


The rod design finally adopted was developed after 
an extensive study involving a long series of tests to 
determine the best distribution of metal to avoid high 


The Timken roller-bearing assembly on the main 
crank pin 
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The back end of the main rod 


stress concentration. This problem engaged the Timken 
research force for a period of two years, during which 
strain-gage studies were conducted that involved over 
6,000 readings on the rod ends and nearly as many on 
the column sections. A typical rod-end test involved 
investigations of the stress distribution radially across 
the I-section, at every 15 deg. around the outer half of 
the eye circle, and at 30-deg. intervals around the shank 
half of the circle. At each of these radial sections seven 
readings were taken on each side of the rod, of which 
two each were on the outer and inner flanges, respec- 
tively, and three on the web. Additional readings with 
strain gages set at 45 deg. and 90 deg. from the normal 
setting were taken on each side of the web at each of 
the 30-deg. intervals. In developing the curves of stress 
distribution across each of these various radial sections, 
from 6 to 14 readings were taken at each strain-gage 
location. The stresses were taken with a total rod load 
of 58,000 1Ь., an amount which would be developed by 
an adhesion of 30 per cent. The actual design load for 
normal adhesion amounts to 48,000 Ib. 

'The rod form adopted is of I-section, tapering hori- 
zontally to relatively narrow bearings at the ends. The 
main-rod section is 75$ in. deep by 434 in. wide. This 
tapers to a width of 3 in. at the bearing. The side rod, 
also 7% in. deep, is tapered from a body width of 234 
in. to 1% in. at the bearings. 

In the case of both the side and main rods the metal 
about the bearings is formed in I-section by a process 
of drop forging developed to insure a smooth flow of 
metal about the eye openings. This process starts with 
a bar of 7-in. round stock. Each end of this bar is first 
upset into spherical form. The sphere is then flattened 
into a pancake and the body of the rod forged into a 
flat section on a hydraulic press. The rod ends and body 
are then formed into the finished section by drop forg- 
ing im two operations. In the first operation the form 
of the section is essentially completed with all metal from 
the eye opening, except a thin flash, forced out into the 
rim mold. 'The second operation brings the rod to fin- 
ished dimensions with allowance for machine finish for 
the bearing bushings. By this method is produced a 
smooth and symmetrical flow of grain structure around 
the end from the shank of the rod. 

The load tests of the side-rod end adopted disclose the 
fact that the metal in the bore is under compression at 
both sides on the center line of the rod. At O deg. (that 
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The side rod 


is, next to the rod shank) the compression area extends 
around the circle for 45 deg. on each side of the center 
line, the neutral axis passing into the metal from these 
extreme points to form an ellipse which crosses the 
center line of the rod at about the middle of the web 
portion of the I-section. At 180 deg. the compression 
area extends about 30 deg. each way from the center 
and penetrates about 34 in. into the inner flange of the 
I-section of the center line. Similarly, neutrai axes 
parallel to the center line of the rod, pass through the 
top and bottom quarters of the rod end, penetrating 
into the I-section for a depth of about an inch from 
the outside where they cross the 90-deg. center lines and 
passing out approximately 30 deg. on either side of this 


The roller-bearing assembly on the front and rear 
crank pins 


Railway Mechanical Engineer 
DECEMBER, 1935 


center line. The metal outside of these lines is in com- 
pression. Under the 58,000-lb. loading, with normal 
pin fits (164 in. loose) in the bore, the compression at O 
deg. amounted to 12,500 Ib. per sq. in. and at 180 deg. 
2,655 lb. per sq. in. The maximum tension in the bore, 
at 90 deg., showed 23,500 per sq. in. At 45 deg. the 
stress is uniformly tension across the section from the 
bore to the outside, with values varying from 4100 Ib. 
per sq. in. to 6,700 Ib. per sq. in. The maximum tension 
in the outer edge of the section at 180 deg. amounted to 
8,900 Ib. per sq. in., while the compression at 90 deg. 
was 6,300 Ib. per sq. in. 

With maximum wear of %4 in., or a total looseness 
of %4 in., these values increased in the bore to 18,100 
Ib. per sq. in. compression at 0 deg. and 26,500 lb. per 
sq. in. tension at 90 deg., while the tensile stress at the 
outside of the section increased from 8,900 Ib. to 18,900 
Ib. per sq. in. at 180 deg. These show stress increases 
varying from nearly one half to two thirds as the result 
of l4g-in. wear. In these tests the stress in the shank 
of the rod was about 11,500 Ib. per sq. in. 

Interesting tests showing the effect on the stresses in 
the eye of varying the tightness of the crosshead-pin fit 
in the front end of the main rod were made with a maxi- 
mum load on the rod of 117,400 Ib. With the pin 
pressed in .004 in. tight the combined stress due to the 
pressed fit and the load varied from a tension of 9,700 
Ib. per sq. in. at the outside to a tension of 21,800 Ib. 
per sq. in. on the inside across the 90-deg. section, and 
from a tension of 6,300 lb. per sq in. to a tension of 
20,900 Ib. per sq. in. across the section at the end (180 
deg.). Pressing in the pin with a fit .0005 in. tight re- 
duced the combined stresses to a range from 8,000 lb. 
at the outside to 17,800 lb. inside across the 90-deg. 
section and through a similar range from 3,300 Ib. to 
7,400 Ib. at the 180-deg. section. 


Crosshead and Piston 


One of the most interesting parts of the installation 
is the crosshead. This consists essentially of three parts: 
the body, the pivot plates and the shoe. The body of 
the crosshead is a forging which serves to connect the 


ie AE. 


The roller bearings mounted on the crosshead pin 
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The crosshead, on which the shoe is pivoted Р; 


piston rod with the wrist ріп. Воѕѕеѕ about the wrist- 
pin opening on the sides of the crosshead serve as bear- 
ings for the pivot plates which are free to rotate about 
them. Between the pivot plates is bolted the aluminum- 
alloy crosshead shoe designed for the Pennsylvania type 
multi-wear guide. Thus, neither inertia forces from the 
crosshead shoe nor piston-head wear can produce bend- 
ing movements in the piston rod. 

The wrist pin is mounted in two specially designed 
Timken roller bearings, each consisting of a single set 
of rollers without retainers in a cone pressed in the 
crosshead. The inner race of the rollers is the wrist 
pin itself, which is pressed in the front end of the main 
rod. Like the crank pin, the wrist pin is hollow bored, 
to 2% in. in diameter, and contains lubrication devices 
similar to those in the crank pin, one for each set of 
rollers. The inner end of the bearing is completely en- 
closed by a plate bolted to the crosshead. At the outer 
end where the end of the pin extends through for the 
union link , special rawhide seal is provided. The bush- 
ings of the pivot plates on the crossheads are 1%-in. 
bronze strips fabricated similarly to those in the rods. 

Both the piston and piston rod are forgings. The rod, 
which is forged from cold-drawn Timken seamless tub- 
ing, is 3 in. in inside diameter and 4% in. in outside 
diameter. The shape of the piston conforms to the 
standard for the engine class, except for a substantial 
reduction in section and weight. Because of the thinner 
sections and higher strength of the steel the piston de- 
flects within its yield point 2.8 times as much as a car- 
bon-steel piston of axle grade within its yield point. 
This is the equivalent of two pints more in water en- 
training capacity per cylinder before rupture of the pis- 
ton will occur. 

Indicative of the care with which the distribution of 
metal in the various parts has been studied is the cross- 
head key. At the edges where it bears: against the ends 
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The Timken crosshead assembly 


. of the keyway in the crosshead and the rod the key is 
13$ in. wide. The body, however, is forged down to a 
web thickness of 3$ in., except where it bears directly 
against the keyways. Here it is increased to 34 in. to 


Rod and Bearing Weights of Pennsylvania Locomotive 
No. 5371 
WEIGHTS ON THE CRANK Pins, Ln. 


With Roller-Bearing Rods 
Total all 


Front Main Rear drivers 
Weights fixed on pin.............. ^ 103 330 199 632 
Weights revolving on pin........... 93 255 93 441 
ROdS oce dieere o eei iin de die 125 610 125 860 
НРУ НАМИРИ 321 14195 417 1,933 
With Plain-Bearing Rods 
Crank pins and parts (fixed)....... 97 282 97 476 
Weight on pins (revolving)......... 188 1,153 204 1,545 
Total «doc rousse iit 285 1,435 301 2,021 
Reciprocating Parts 
Saving 
Timken Plain over 
design bearings P.R.R. 
Total weight crosshead and parts............. 387 599 212 
Piston and details. аара rs 364 484 120 
Main: той, front half: а аан cores 226 401 176 
О шины ОКЕ ОМА 977 1485 508 


resist the shear. This key weighs 8% 1b. 

The table shows a comparison of the weights on the 
crank pins and the weights of reciprocating parts of the 
locomotive with its original rods and after it was 
equipped with Timken roller-bearing rods. It will be 
seen that, with the Timken rods, there is a total reduc- 
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tion of weights on all three crank pins of 88 1Ь., which 
includes a net reduction of 40 lb. in the weights of the 
crank pins themselves, a reduction in weight on the main 
crank pin of 240 Ib., and a reduction in the weight of the 
reciprocating parts of 508 Ib. At 100 m.p.h. this effects 
a reduction in total crank-pin load of approximately 
48,500 lb. With an over balance of 170 lb. in each driv- 
ing wheel, as compared with the 286 lb. originally in each 
wheel, the Timken-equipped locomotive may be run up 
to 117 m.p.h. before its dynamic augment reaches the 
value of that of the locomotive with the plain bearing 
rods at 90 m.p.h. 


Driving-Box Installation 


In preparing the frame pedestals for the Timken driv- 
ing boxes the apered sides of the pedestal jaws have 


The driving-journal bearing and housing mounted 
on the axle 
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been built up by welding, with wedge shaped fillers, and 
a hard bronze liner installed to provide a bearing face 
which is parallel to the shoe face of the jaw. This is 
also faced with a hard bronze liner. Like other Timken 
driving-axle installations, the bearings on each axle are 
mounted in a single box unit which, surrounding the 
axle, extends across the locomotive between the frames. 
Lateral movement of the axle and box unit is controlled 
by flanges inside the frame which bear against hardened 
steel facings welded to the inside of each pedestal leg. 
The bearing on each journal consists of two sets of 
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The light-weight piston—The broken lines indicate the 
contours of the piston head replaced 


Timken roller bearings. All axle journals are 1034 in. 
in diameter. The pedestals are closed with the usual 
binders. The boxes аге 1716 in. in width over the 
housing liners, and %4 in. total clearance is allowed be- 
tween these liners and the frame shoes. 

The trailer housing is designed to fit the trailer truck 
without change either in the pedestal or in the springs. 
The bearing has two sets of rollers pressed onto a 
journal diameter of 6% in. 


Santa Fe Gets Largest 
Diesel Locomotive 


(Continued from page 489) 
used. The various lines in this trunk feed contactors 
which control the different pieces of apparatus in the 
locomotive. This trunk line operates on battery current. 
As the high voltage contactors are directly over the gen- 
erator, this provides a minimum of high current-carry- 
ing wire. 

Control stations, one in each cab, are equipped with a 
master controller, reverse lever, throttle lever, brake 
valves, sander valve, control switches, and instrument 
panel, so grouped around the operator’s seat as to give 
the greatest ease of operation. 

The controller lever has three running positions for 
controlling the motor grouping to provide the maximum 
tractive force at all speeds. The controller is also 
equipped with a reverse lever to regulate the direction of 
travel. The throttle is equipped with eight running 
positions in addition to an idle position. Through electro- 
pneumatic linkage, it operates a Woodward variable- 


speed engine governor, which in turn controls the engine 


speed. 
The 8-EL brake and sander valves are similar to those 
used on steam locomotives. Switches for the positive bat- 
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tery control of engine starting, fuel pumps, and exciter 
field are located on the side of the throttle stand. The 
various light switches are in a box over the engineman’s 
side window. This gives him complete control of the 
locomotive at his station. 

Each unit is completely equipped with instruments to 
check the operation of the various pieces of apparatus. 
At each control station there is an instrument panel upon 
which are located the two air gages, speedometer, and 
warning lights for low oil supply. On each of the main 
engines there is an instrument panel containing a tacho- 
meter, water thermometer, and fuel- and lubricating-oil 
pressure gages. The auxiliary engine also has a water 
thermometer and pressure gages for fuel and lubricating 
oil Each engine has connections for an exhaust pyro- 
meter for measuring the temperature of the exhaust 
gases from each cylinder. The heating boiler has steam- 
pressure and water-temperature gages. 

Double-end continuous train control apparatus, fur- 
nished by the Union Switch & Signal Company, has 
the usual cab signals and is arranged not only to stop 
the train by means of brake application but to cut off 
the power from the engine in the event of a penalty stop. 

The battery is an Exide 450-amp.-hr. unit, consisting 
of 32 cells. This battery supplies electric current for 
engine starting, control operation, and all auxiliaries, 
such as fuel pump, boiler motors and locomotive lights. 

The locomotive is well equipped with warning signals. 
A standard 14-in. bell with automatic ringer is mounted 
on the roof, and at each end of the locomotive there is 
à Typhon air horn. These horns give loud penetrating 
blasts and are used in place of the steam whistle. An 
electric siren is provided to give still further warning in 
cases of emergency. The locomotive is equipped with 
standard air signal equipment. 


Record of Test Run 


The 3,600-hp. Santa Fe Diesel-electric locomotive just 
described recently made a record run from Los Angeles, 
Calif., to Chicago, Ill., hauling a special nine-car train of 
conventional heavy steel passenger cars weighing over 
720 tons. The train completed this run of 2,228 miles in 
a total elapsed time of 39 hr. 34 min., including 11 sche- 
duled stops. This constitutes a record long-distance run 
for any train of standard steel equipment. Over 15 hr. 
was cut from the time of the Santa Fe's “Chief,” the 
fastest regular train between Los Angeles and Chicago, 
while 5 hr. 20 min. was cut from the record of 44 hr. 54 
min. made between the same points by Death Valle 
Scotty's famous special train in 1905, a record whic 
has stood unchallenged for nearly 30 years. 


Prover Likes THE RaArLROAD.—In spite of the fact that switch 
engines and freight cars passed over the spot several times a day, 
a golden plover laid four eggs in a nest that she made between 
the rails of an Illinois Central track in Dubuque, Iowa. The eggs 
were discovered by James Nichols, car inspector. Having found 
birds' nests in box cars, on brake beams, on tank cars, on deserted 
engines and many other freak places in the 25 years of his rail- 
way service, Mr. Nichols suspected a nest when he saw the plover 
dancing along one of the rails and scolding at his approach. He 
found the eggs right in the center of the track in a depression in 
the cinders. For several days, the plover’s mate stayed close at 
hand, but finally the noise and activity of the busy railroad be- 
came too much for him and he disappeared. The mother stuck 
to her eggs, however, bouncing out of the nest and running along- 
side and spreading her yellow fan tail in protest when the switch 
engine and cars came along. The baby plovers, when they arrive, 
probably will be streamlined in accordance with the latest ideas 
in railroading. 
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Air Resistance 


Of Passenger Trains 


URING the summer of 1934, the American Loco- 

motive Company, the American Car and Foun- 
dry Company and the J. G. Brill Company, conducted 
an extensive program of wind-tunnel tests on railroad 
trains in the wind tunnel at New York University, under 
the supervision of Professor Alexander Klemin. This 
wind-tunnel program consisted primarily of two parts: 
a preliminary program to determine the best method of 


NEW YORK UNIVERSITY SCHEDULE OF TRAIN MODEL WIND TUNNEL TESTS~NO.7!7 
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representing ground effect, and a main test program to 
determine the actual drag of various models and con- 
sists. 

The preliminary program was carried out on a simpli- 
fied train model representing a streamlined locomotive 
and tail car. This model was tested (1) in free air, (2) 


By 
George W. DeBell* and A. Lipetz? 


Analytical Laboratory Research 
and Mathematical Determina- 
tion of Air Resistance of Rail- 
road Passenger Trains. A Study 
conducted jointly by the Amer- 
ican Locomotive Company, the 
American Car and Foundry 
Company and the J. G. Brill 
Company in the New York 
University wind tunnel 


by the mirror method, (3) adjacent to a fixed ground 
board with varying heights of model from ground board 
and (4) by the running-belt method in which the model 
was suspended in proper relation immediately above the 
running belt. In the running-belt test the model drag 
was measured both with the belt running and with the 
belt stopped. A comparison of the drags so obtained in- 
dicated that the small differences between the belt run- 
ning and the belt stopped were well within the limits 
of accuracy of measurement. 

The running-belt test, with the belt moving at the 
same velocity as the air, truly represents the relative 
velocities of the train, air, and ground, in actual prac- 
tice, and since the differences in drag between belt run- 


* Aeronautical engineer, American Car and Foundry Company. 
t Consulting engineer, American Locomotive Company. 


Fig. 2—Streamlined power-car train model set up for yaw testing 
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L 
ning and belt stopped were negligible, a stationary belt, 
in other words a fixed ground board, can be used for| 
determining the air drag of model trains without any 
appreciable error. 

The remaining tests of this preliminary program may 
be summarized by the following two statements: The 
further a model is raised from a fixed ground board the 
higher the model drag; the air forces by the mirror 


pe 


| 


Fig. 3—Streamlined steam locomotive and tail car model 
set in the wind tunnel for yaw testing 


method do not follow the same aerodynamic laws as the 
air forces by the other methods. 

The main test program, which consisted of a series 
of 35 tests, was carried out on models representing 
streamlined power-car trains, streamlined locomotive 
trains, and standard unstreamlined trains. The models 
of both the streamlined power-car trains and the stream- 
lined locomotive trains were designed to permit the test- 
ing of several contour variations. The standard trains 
consisted of New York Central 4-6-4 Hudson type loco- 
motives and tenders and New York Central coaches but, 


fairly large angles between wind direction and the train. 


The Main Test Program 


Fig. 1 shows the wind-tunnel test schedule for the 
main test program and shows the consist, size, and type 
of the models as well as the type of tests to which the 
models were subjected. Fig. 2 is a photograph of the 
Wo Scale four-car power-car train as set up in the wind 
tunnel for a yaw test. Fig. 3 is a photograph of the 145 
scale streamlined locomotive and tail-car model as set 
up in the wind-tunnel for a similar test. 

The power-car train models were tested with the fol- 
lowing contour variations: 

1—Blunt versus well streamlined nose, Fig. 4. 

2—Long versus short tail fairing, Fig. 5. 

3—Standard versus faired trucks on the power car, Fig. 6. 


4—Standard versus faired trucks on the trailing cars, Fig. 7. 
5—Smooth versus cowled diaphragms, Fig. 8. 


In addition these trains were also tested with closed 
versus open skirts, Fig. 9, and with the number of inter- 
mediate coaches varying from zero to four. 

All the above contour variations were tested on the 
Уә scale power-car model, with the exception of the 
cowled diaphragm test, which was made on the Ив 
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Fig. 4 (left) —The form of power-car nose fairings tested; Fig. 5 (right)—-The streamlined tail fairings tested 


of course, there were no contour variations. The models 
were built to two different scales, namely М» and ив 
of full size. The large Ме scale models were used in 
order to reduce the scale effect when expanding from 
model size to full size and also more easily to represent 
the actual trains in full detail. The М» scale models 
were used for the quartering-wind tests (yaw tests) as 
the width of the tunnel would not permit a larger model 
to be used and still obtain air force measurements at 
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scale model. The power-car models represented a full- 
scale power car having a length of 73 ft., while the tail- 
car model represented a full-scale tail car having a length 
of 70 ft. The models of intermediate coaches repre- 
sented full-scale coaches of a length of 67 ít. each be- 
tween coupler pulling faces. All the above cars had a 
full-scale width over posts of 9.875 ft. and an overall 
height from top of rail of 11.125 ft. The models repre- 
sented full-scale cars in which the depth of the window 
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Fig. 7—The fairings on the rear truck of the power car 
and on both trucks of trailer cars 


set-backs was 14 in. and the set-back of the doors was 
not more than $ in. The ventilators and underframe 


equipment of these cars was so designed as to offer as . 


little air resistance as possible. Only the two saloon 
ventilators were represented, and these were of stream- 
lined design. "Ventilation for the rest of the car was 
assumed to be handled by the air-conditioning system. 
The underframe equipment, which was fully represented 
on the models, was so designed and arranged as to be 
shrouded by the open or closed skirts. The cars were 
of the non-articulated type and the trucks were fully 
represented on the models. With the exception of the 
window and door set-backs and streamlined ventilators, 
the exterior of the models was perfectly smooth, all 
moulding, etc., being omitted from the design. 

The Ив scale streamlined - locomotive model was 
tested with the following contour variations: three types 
of wheel shrouds, Fig. 10; three nose shapes, Fig. 11; 
two boiler shapes, Fig. 12. It represented a streamlined 
locomotive and tender of the 4-6-4 type having an over- 
all length of approximately 94 ft. Fig. 13 shows the 
general contour of this locomotive and tender. The tail 
car which was tested in conjunction with the streamlined 
locomotive was the same car as that used on the power- 
car train, and the contour variations pertaining to the 
tail car are given above in the contour variations of the 
power-car trains. 

The 145 scale streamlined locomotive model repre- 


Closed Skirt 


Fig. 9—The form of the open and closed skirts 
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sented a 4-4-4 type locomotive and tender having a full- 
scale overall length of approximately 78 ft. This model, 
although so designed as to permit the same contour 
variations as the large-scale model, was actually only 
tested in the optimum drag condition ; that is, with closed 
shrouds, a helmet nose, and a round-topped boiler. This 
combination had previously been tested on the И в scale 
streamlined locomotive model and had been found to 
give the least drag. The tail car used with this small- 
scale locomotive was the same as that used with the 
small-scale power-car trains. 

The models of the standard unstreamlined trains rep- 
resented a New York Central Hudson type locomotive 
and tender having a full-scale length of 96 ft. and New 
York Central main-line coaches having a full-scale length 
over coupler pulling faces of 78 ft., a full-scale width 
over posts of 10 ft., and a full-scale height from top of 
rail of 14.15 ft. Since the contours of the standard 
trains are well known, it is not necessary to go into a 
detailed explanation or to show sketches. 


Application of Wind-Tunnel Results 


While the main test program was being run in the 
wind tunnel, an investigation of the various methods of ` 
scale expansion was made in order to determine the best 
and most reliable method of converting the model test 
results to full-scale values. 


From the results of this 
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Fig. 10—The three forms of wheel shrouds used on the 
streamlined steam locomotive model 


investigation it was decided to use the following formula 
to expand the model results to full scale: 
yis va 
+Dpx 
Vt? x S? 


Full-scale air drag = Df x —————— 
Vt x S185 
Where: 
У = Full-scale train speed in m.p.h. 
m Wind-tunnel test speed in m.p.h. 
= Model scale ('/sz or 1/16). 
Df = Theoretical skin-friction drag of model. 
Dp = Pressure drag of model = Total drag of model — Df. 
The above formula may be somewhat simplified for 
full-scale application by including the known values of 
Df, Dp, Vt and S in the coefficients, as follows: 
Full-scale air drag = Kf x У.6 + Kp V? 
Where: 
V = Full-scale train в in m.p.h. 
Kf = Theoretical skin friction coefficient at full scale. 
Kp = Pressure coefficient at full scale. 
But this formula is still somewhat too complex for 
use in full-scale performance estimating, particularly 
since the values of both Kf and Kp vary not only with 
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Straight 


Fig. 11—Nose details of the streamlined steam locomotive model 


the length of the train but also with the contour varia- 
tions and size of car. However, it can be closely ap- 
proximated by a formula of the following simplified 
type: 

Full-scale air drag = Ct x V? 
Where: 


V = The train speed in m.p.h. 
Ct — A coefficient which is dependent upon the length of the 
train, the contour variations, and the size of the cars. 


At speeds above 50 miles per hour, where air drag 
is important, we found that the values obtained from 
this simplified formula were within 196 of the values 
obtained from the more complex equation and that at 
speeds below 50 miles per hour the error was not more 
than 3%. 

In order to present the simplified formula in a form 
in which the effects of train length, car size, and contour 
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Fig. 12— The two forms of boiler shrouding tested 


variations can be readily determined, we have broken 
down the values of СЕ into their component parts, and 
the following is a list of the resulting formulas. It 
should be noted here that these formulas apply only to 
trains operating in still air. The effect of ground, or 
natural winds, will be discussed later in this article. 


Simplified Air Resistance Formulas for Trains 
Operating in Still Air 
PoweEr-Car TRAINS IN STILL AIR 


With open skirts (18 in. from skirt to top of rail), 
Fig. 9. 


L ). 
Air drag = .00224 x Pc x [=] xV* 4 DK x V? 


(See Fig. 14.) 


With closed skirts (completely under car), Fig. 9. 


L 
Air drag = .0020 x Pc x [=] ху + Kx V? 


(See Fig. 14.) 
Where: 


Ре = Perimeter of car, in feet, from plane of top of rails over car to 
plane of top of rails. 
L — Overall length of train, in feet. 
У == Speed of train in m.p.h. 
XK = Summation of factors (К, + К. + etc.) of the various items whose 
drag depends on other dimensions than perimeter and length: 
K, = Factor for power-car nose shape (Fig. 4) 
For nose bluntly streamlined 
К, = 4.000036 x cross-sectional area of nose at full section, in- 
cluding trucks, in sq. ft. 
For nose well streamlined 


K,=0 
К+ = Factor for tail shape (Fig. 5) 
For tail bluntly streamlined 
Ka = 4.000061 x cross-sectional area of tail at full section, in- 
cluding trucks, in sq. ft. 
For tail well streamlined 
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Fig. 13—General view ‘of the co nbined engine and tender model 
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Fig. 14—Drag factor curves for the streamlined 
power car trains 


1,000 


Кз = Factor for power-car trucks (Figs. 6 and 7) 
For two 


aired trucks 
Ks = 0 


For two unfaired trucks 
= 4.0099 * 
K, = Factor for fairing trailing-car trucks on streamlined trainst (Fig. 7) 
For faired trucks E 
К, = –.00013 x number of trailing-car trucks 
For unfaired trucks 


K,= 
К, = Factor for diaphragm shape (Fig. 8) 
For smooth diaphragms 


50 
For cowled diaphragms 
Ks = 4.000037 x Pc x number of diaphragms 
Ke = Factor for bulge of power car 
For no que (as tested) 
For a bulge of good streamline shape А 
Ke = 4.00032 x cross-sectional area of bulge in sq. ft. 1 
For a bulge of relatively poor streamline shape 
Ke = +.00051 x cross-sectional area of bulge in sq. ft. $ 


* This factor is large because, as tested, the truck fairings formed part 
of the nose and skirt fairing, and when the truck fairings were removed 
the nose and skirt shape was damaged. On designs in which the truck 
fairings do not interfere with the nose or skirt contours Ks = 4.00026. 

As tested, neither the trucks nor the fairings interfered with the con- 
tinuity of the open skirts. 

$ Іп order for this coefficient to apply, the bulge must be of such а 
character that it has a streamline shape as good as, or better than, the 
power car itself. Under this heading may be classed bulges that are 
merely expansions of the general power car contours, as well as local 
bulges having well streamlined noses and tails. 

This coefficient applies where the bulge has a relatively poor shape, 
such as sharp es or corners, a blunt tail, a blunt nose, etc. 


STREAMLINE LocoMorivE TraAINs IN STILL AIR 
With open skirts on cars (18 in. from skirt to top of 
rail), Fig. 9. 
Le |. 
Air drag = | .023 x LL13 + EK1. + 001735 x Pex |—— | + EKc | x V* 


(See Fig. 15.) 


With closed skirts on cars (completely under cars), 
Fig. 9. 
014 


Air Drag = [a eX, +Q xP, +EKe]xv? 


4 
Closed Skirts =.001535 x (ES) ^ 
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Fig. 15—Drag factor curves for the streamlined 
locomotive trains 
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Le ]. 
Air drag = [s x LL’ + EKL + .001535 x Pe x [= * XKc | x V? 
10 


(See Fig. 15.) 


Where: 
У = Train speed in m.p.h. 
Lr = Length of locomotive and tender, in feet. 


Гс = Length of car consist, in feet, rear of tender to rear of train. 
Pc = Perimeter of cars, in feet, from plane of top of rails over car to 
plane of top of rails. 

EKL = Summation of factors of the various items affecting the locomotive 
and tender, whose drag depends on other dimensions than those 
given above: 

К; = Factor for wheel shrouds on streamline locomotiveg (Fig. 10) 
per. Closed shrouds (all wbeels completely enclosed) 

7 

For open shrouds, Fig. 10 (2 ft. x 2 ft. 6 in. inspection openings 
over the driving-wheel journals 

К; = +.0005 x total number of openings 
For short shrouds, Fig. 10 (driving wheels and tender trucks com- 
pletely exposed) 

K: = 4.0182 

Ks = Factor for nose shape on streamline locomotive (Fig. 11) 

For helmet nose 


For straight nose 
Ks = 1.0021 
For round nose 
Kg = 1.0026 
Кә = Factor for boiler shape on streamline locomotive (Fig. 12) 
For round top 


ө = 

For cowled top (domes and fittings enclosed in longitudinal cowl 

above boiler shroud) 

Ky = 4.0035 

Kc = Summation of factors of the various items affecting the 
cars, whose drag depends on other dimensions than those 
iven above. These factors are Kg, the factor for tail shape; 

, the factor for fairing trailing-car trucks on streamli 

trains, and Kg, the factor for diaphragm shape. Their 
values are the same as given under the formulas for power- 
car trains. 


The first two terms in the brackets of the drag equa- 
tions for streamlined locomotive trains are functions of 
the locomotive and tender only, while the last two terms 
are functions of the car consist only. 


STANDARD LocoMOTIVE Trains, №. Y. C. TYPE, IN 
STILL AIR 


Le] 
Air drag = СЕЕ x Pex [=] | x V? 


| 
(See Fig. 16.) 
Where: Я 
У = Train speed in m.p.h 


LL = Length of locomotive and tender, in feet. 
Сс = Length of car consist, in feet, rear of tender to rear of 


train. 
Рс =з Perimeter of cars, in feet, from plane. of top of rails over 
car to plane of top of rails. 


The first term in the brackets of this formula is a 
function of the locomotive and tender only, while the 
second term is a function of the car consist only. 

The above equations were based on our tests which 
were carried out on streamlined trains of from two to 
six cars, giving an equivalent full-scale length of from 
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Fig. 16—Drag factor curves for the streamlined 
* locomotive trains 
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Fig. 17—Increase in drag due to ground winds at 
constant train speed 


143 ft. to 411 ft., and on standard trains having equiva- 
lent full-scale lengths of from 96 ft. to 330 ft. Al- 
though the above lengths give the limits to which the 
tests were actually carried, it is our belief that the equa- 
tions may be used for trains of lengths of from 100 to 
800 ft. without appreciable error, and that in extreme 
cases the equations may be used on trains of from 50 
to 1,500 ft. without the errors becoming large. This 
belief is based on the fact that the test points plotted 
as very smooth curves, which indicates that considerable 
extrapolation may be made without appreciable error. 
However, such extrapolation should only be made in 


cases where more accurate test information is not avail- 
able. 


Effect of Ground or Natural Winds 


In actual operation we are interested in determining 
the increase in air drag, at constant train speed, due to 
ground or natural winds. For a given train speed the 
increase in drag is dependent on both the magnitude 
and direction of the ground or natural wind, but in the 
majority of cases the exact magnitude and direction of 
such winds are unknown. However, some allowance 
for average wind conditions should be made if a high 
value of on-time performance is to be maintained. At 
the present time, for want of more accurate information, 
we suggest that the year-round average wind velocity for 
the particular locality of the run be used and that the 
wind be assumed always to come from the worst direc- 
tion. Then, for a given train speed, the drag with a 
ground wind may be obtained by computing the ratio 
of the ground-wind velocity Vg to train speed V, ob- 
taining the corresponding value of Rp, from Fig. 17, 
and multiplying the still-air drag at the given train speed 
by the factor Rp. In other words, at a given train 
speed |: 

Air drag with a ground wind — Rp x Do 
Where: 
Rp= The juultipiication (factor as obtained from Fig. 17 for the 
correct value of Ed 


Do = Drag of the train in still air at speed V. 


After we have had more experience in the operation 
of streamlined trains we will undoubtedly be able to 
arrive at a closer approximation of the actual average 
ground wind than we are at the present time, but in 
order to make some allowance, at present, for effect 
of ground winds, we must rely on information obtained 
from the government weather bureau, from which we 
can obtain the year round average winds. Later we 
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may find that we should apply a correction factor to 
these average ground winds in order to obtain an ac- 
curate working value for performance estimation, but, 
as we have previously mentioned, the derivation of this 
factor will depend upon the data obtained from actual 
operation of streamlined equipment. The importance of 
taking account of ground winds may be seen from Fig. 


. 17, which shows that a ground wind of one-third of the 


train speed may more than double the air drag of the 
train and that a ground wind of one-fifth of the train 
speed may increase the air drag by more than 50 per cent. 


Springless Automatic 
Drain Valve 


HE illustration shows a springless automatic drain 

valve recently developed and placed on the market 
by the Wilson Engineering Corporation, Chicago. It 
is designed for use at the low point in any exhaust steam 
line, pipe or passage, which must be drained of con- 
densate to prevent freezing when not in use. The par- 
ticular feature of the device is the provision of a drain 
valve operated by temperature change rather than by 
pressure as used in the conventional spring-type auto- 
matic drain valve. By this construction a sensitive valve 
control is obtained which is said to operate reliably at 
pressures too low to close the spring-type valve. 

In the design of this new valve a Spencer bi-metallic 
disc is used to motivate the valve, thus the valve will 
remain closed against the escape of steam vapor regard- 
less of pressure and as long as the requisite temperature 
is maintained. When the temperature falls below the 
critical setting, the valve opens against low pressures. 

In service, the benefits of a thermostatically-controlled 
valve become at once apparent. Located in exhaust 
passages or in exhaust steam lines, there will be no 
obscuring of vision due to a slightly leaking throttle. 
When the temperature falls below 150 deg. F. the valve 
opens, drains out the cooled condensate and immediately 
closes if steam or hot water follows. In locations where 
carbonized oil might cause a spring-type valve to become 
locked in a closed or open position, this new valve is 
said to be self-clearing. 


Wilson springless automatic valve for draining locomo- 
tive steam pipe lines 
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EDITORIALS 


You Will Want 
This Index 


The pages of the 1935 issues of the Railway Mechanical 
Engineer are replete with detailed descriptions of many 
innovations in equipment design—the “Flying Yankee" 
for the Boston & Maine; the “Comet” for the New 
York, New Haven & Hartford; the "Rebel" for the 
Gulf, Mobile & Northern; the new high-speed locomo- 
tives and cars for the Baltimore & Ohio and the 
Chicago, Milwaukee, St. Paul & Pacific, etc. An index 
to these features alone should prove invaluable for 
future reference. Obtain your copy of the 1935 index 
by sending us your name and address promptly if you 
are not already on our mailing list through the receipt 
of that for 1934. 


Alloy Steels 
In Car Construction 


The reductions in weight of freight cars which have been 
effected by the use of the so-called intermediate steels 
have directed attention to the possibilities for reduc- 
tions in operating expense which may be expected to 
follow the reduction in tare weight. These steels, 
which develop strengths based on yield-point deter- 
minations running to a maximum of about twice the 
low-carbon structural steel, so far as they have been 
applied experimentally, have effected increases in the 
ratio of net lading to gross load up to about 80 per 
cent from the 70 to 75 per cent range customary in 
open-top cars. 

The weight reduction thus indicated, however, is 
probably due to a larger extent to the life of the ma- 
terials because of their superior resistance to cor- 
rosion, ranging from about two to six times the life 
of carbon steel under similar conditions, than to the 
increased tensile strength. The superior resistance to 
corrosion permits the reduction in thickness of sheets, 
the weight of which is determined not by strength or 
stiffness requirements, but by the necessity of provid- 
ing a resonable minimum life in spite of the losses 
from corrosion. 

These alloy steels all cost more than carbon steel 
which they replace—enough more, indeed, so that the 
first cost of the light-weight cars is considerably greater 
than that of cars of conventional designs and materials. 
Numerous attempts have been made to measure the 
value of the weight saving in terms of reduced operating 
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expenses. The problem is a complex one involving 
the necessity for finding numerous bases for deter- 
mining what part of the apportionment assigned to 
freight service in certain operating-expense accounts 
is going to be affected by a reduction in freight-car 
weights. In relatively few cases is the relationship a 
direct one. These apportionments involve the exercise 
of judgment and, hence, no single evaluation is likely 
to be accorded full credibility by all interested in the 
problem. 

One factor which will bear heavily in the ultimate 
result can be given little weight in any attempt at 
estimating the economic value of the new materials in 
advance of experience. This is their effect on the cost 
of maintaining the cars during their useful life. No 
doubt, in some cases, the attempt at weight reduction 
will lead to too great a sacrifice of structural stiffness 
which may be the cause of expensive repairs during 
the life of the car. Assuming, however, a well-balanced 
structural design, the new materials may very well 
find their justification in the greater freedom from the 
need for expensive replacements which, in the case of 
open-top cars, begin to be felt in from seven to ten 
years after their construction new. 

Even though the determination of the economic value 
of weight saved in car structures may continue to in- 
volve some uncertainties, the possibilities for longer 
service between heavy repairs would seem to be suf- 
ficient to justify the extensive application of the new 
materials in the construction of cars in experimental 
lots. The value of the durability factor in this respect 
should begin definitely to manifest itself within six or 
seven years. 


Facts Necessary Before 
Conclusions Can Be Reached 


Since the newspapers of the country carried an item 
concerning the fire which occurred on November 20 
on the forward unit of the 3,600-hp. Diesel locomotive 
at Gallup, N. M., while pulling the Santa Fe Super- 
chief on a test run westbound from Chicago to Los 
Angeles, there has been considerable speculation as to 
the cause of the fire. At this time no complete report 
of the investigation has been made public and, without 
such facts as an investigation may disclose, conclusions 
are not in order. 

For many years the railroads have been using in- 
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ternal-combustion motive-power units in locomotives, 
ral cars and now in streamlined trains. It is only 
natural to expect that where a liquid fuel is used, a fire 
hazard greater than that experienced with coal is in- 
volved. The records of the past ten years contain 
numerous instances of gasoline fires on rail motor 
cars. In all fairness to the builders of the equipment 
involved it should be stated that in most instances they 
have been caused by man failures in servicing. It 
should also be pointed out that, in a few cases of fires 
or explosions on rail equipment using gasoline, the 
results have been fatal to employees. One of the ad- 
vantages justly claimed for Diesel powered equipment 
is its relative freedom from fire hazard because of the 
low-volatile type of fuel used. And it is worth while 
recording that, to the best of our knowledge, the few 
fires which have occurréd on Diesel powered equip- 
ment since it came into use have not resulted in any 
fatalities. It might also be mentioned, just as a side- 
light, that roads operating oil-burning steam locomo- 
tives have also occasionally experienced fires which 
have resulted in damage to equipment, but as a rule 
such cases have been man failures in servicing. 

A fire, such as that which occurred on the Santa Ее, 
is bound to attract considerable attention if for no 
other reason than that it happened on a new type of 
equipment. A careful consideration of the mechanical 
and electrical equipment on such a unit as а Diesel- 
electric locomotive discloses no reason why the design 


or the functioning of such equipment should, in itself, . 


result’in a fire, and, in all fairness to this type of 
motive power which is destined to.play an important 
part in rail transportation, opinions as to the cause 
of such fires should properly be reserved until all of 
the facts surrounding each case are determined and 
thoroughly analyzed. It is unfortunate that the fire 
on the Santa Fe Superchief has given rise to so many 
contradicting rumors as to its cause. 

Whatever facts the investigation of this occurrence 
may disclose, there is every reason to believe that they 
will carry no more fundamental condemnation of the 
Diesel locomotive, as such, than the instances of fires 
and fuel explosions on oil-burning steam locomotives 
are a fundamental condemnation of that type of power. 


Conditioning Cars 
For Winter Service 


The preparation and maintenance of freight and pas- 
senger cars for winter service was the timely subject 
considered at the November meeting of the Northwest 
Car Men's Association. It is no small task to keep 
cars in condition for safe and satisfactory service, even 
in the summer months, owing to present generally re- 
duced forces and deferred maintenance. When these 
difficulties are accentuated by winter temperatures and 
adverse climatic conditions, however, car men are 
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really "on the spot" and the success with which they 
get cars over the road with a minimum of failures and 
attendant train delays is a tribute to their courage, 
resourcefulness and faithful attention to many small 
details. 

The necessity of reissuing instructions for winter 
operation may perhaps be questioned but, as pointed 
out in the paper, proper methods of procedure must 
be brought forcefully to the attention of car inspection 
and maintenance forces; certain revisions in the in- 
structions may be required, based on the experience 
of the preceding season, and there are always a cer- 
tain number of new or transferred men who must be 
instructed in the performance of their duties under 
unusually trying conditions. In cases where there is 
a division of work between various passenger termin- 
als, a program must be carefully developed to avoid 
duplication of work or oversight of some important 
detail which may otherwise be neglected and cause 
a train delay. 

Hot boxes, in both passenger and freight service, 
are much more frequent during winter months, and 
there is only one way to minimize difficulties from this 
source; namely, make sure that mechanical conditions, 
such as journals, brasses, wedges, dust guards and 
journal-box covers are correct, and see that the pack- 
ing, and especially the oil used, is adapted to provide 
lubrication under low temperatures. The question of 
proper lubrication and how best to secure it always 
confronts car men; it is a source of wide differences 
of opinion, and probably will never be fully answered. 
For example, the subject of summer and winter oil 
vs. an all-year oil was argued at the meeting referred 
to, also the advisability of supplying free oil to the 
journals of cars which have been standing in trans- 
portation yards and thus to loosen the packing from 
the journals and prevent its rolling. In so many in- 
stances the thing which it would be desirable to do 
from a lubrication or an economy standpoint is ren- 
dered impracticable by conditions over which the 
car man has no control, and he must exercise a high 
degree of good judgment and business sense in getting 
the results desired without involving prohibitive ex- 
pense. 

The impracticability of using a summer and a winter 
oil, particularly on freight equipment, seems to have 
been quite well demonstrated. The seasonal change 
on passenger cars can be made, if desired, because only 
a relatively small number of cars is involved and they 
are almost entirely under the control of the owning 
lines, but, obviously, the thousands of freight cars 
owned cannot be changed over from one oil to another 
in the limited time available. The crying need is for 
the general use of an all-year oil which will remain 
fluid in winter and yet have sufficient body to provide 


lubrication under high summer temperatures—without 


being prohibitively high in price. Free oiling, or “cut- 
back” oil, should apparently be used only in extremely 
cold weather—it may then be a practical necessity— 
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when a limited amount will provide immediate lubri- 
cation and not affect the lubricating qualities of the 
regular oil during the balance of the season. 


Comparative Costs of 

Locomotive Repairs 
In a study on Comparative Costs of Steam Locomotive 
Repairs by districts prepared by the Section of Car 
Pooling, Federal Co-ordinator of Transportation, made 
in an attempt to determine the reasons for the higher 
maintenance costs in the Eastern District as compared 
with the Western District, it was found that data were 
not available by which a full explanation could be 
made. The report of the study suggests the need 
for the maintenance of better, more complete and uni- 
form records which will permit of reasonably accurate 
comparisons between the locomotive repair perform- 
ances of individual railroads or parts of railways. 

The question raised by the recommendation that a 
further study of this matter be made to determine the 
kind of information needed, the manner in which it 
should be kept and the way in which it may be used 
with respect to fuel economy, locomotive utilization, 
and the economic life of steam locomotives raises a 
fundamental question on which there are likely to be 
wide differences of opinion. 

It is evident, as the study in question indicates, that 


differences in operating conditions actually influence ' 


maintenance costs, whether measured on the basis of 
locomotive miles or potential horespower miles. The 
basic difference of opinion is as to whether the de- 
velopment of a formula by which performance in this 
respect on one railway may be compared with that on 
.another will produce any facts by which appreciable 
reductions in maintenance cost can be effected by the 
individual railway managements, on whom the re- 
sponsibility ultimately rests. 

Co-ordinator Eastman, during his term of office, has 
evidenced a great curiosity as to what is going on in 
all of the various corners of the railway business; in- 
deed, this is the job for which he was appointed. Many 
of his studies have brought to light information of 
a thought-provoking character which, no doubt will 
leave its mark on the future policies of railway man- 
agements. An attempt to develop a uniform basis 
on which to equate locomotive repair costs between 
railways with any hope of measuring the difference in 
results against numerical values of the factors affect- 
ing the results, however, seems more than likely to 
prove of doubtful value to the railways themselves. 
Even though a complete explanation of the differences 
were readily available it would not necessarily suggest 
the means by which the high--cost districts or high- 
cost roads can reduce maintenance costs, unless, indeed, 
the entire method of operation could be changed to suit 
the mechanical departments of the high-cost roads. 

The desire on the part of the Co-ordinator to be able 
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to judge the efficiency of management of the various 
railroads with respect to which he has certain re- 
sponsibilities defined by law, can be readily under- 
stood. From the standpoint of the general welfare, 
however, it is questionable whether an attempt to call 
managements to account for differences in locomotive 
maintenance costs is justified. To the extent that such 
supervision is exercised, while the full responsibility 
for the results still rests with the individual manage- 
ments, just so much is the sense of responsibility and 
the initiative of the individual managements decreased. 

The kind of data by which the individual manage- 


ments can find the weak spots in its own program of 


locomotive maintenance must be much more detailed 
than a lump sum figure, whether it be per locomotive 
mile or per potential horsepower unit. Intelligent con- 
trol of locomotive repair costs must depend upon a 
knowledge of unit costs of many detailed operations 
entering into the completely repaired locomotive. Such 
costs not only bring to light efficiency of supervision 
and of locomotive utilization, and the effect of the char- 
acteristics of the railroads over which the locomotives 
are operated, but also the efficiency of the facilities with 
which the repairs are made. 


NEW BOOKS 


MetaL CLEANING HawpBook. By Robert W. 
Mitchell, Ph.D. Published by the Magnus Chemical 
Company, Inc., 150 South Avenue, Garwood, N. J. 
214 pages, illustrated. Price, $1.00. 

The Metal Cleaning Handbook is intended to provide 

a ready reference and guide for the use of those 

directly interested in, or concerned with metal cleaning. 

It describes equipment, methods and materials and 

gives practical suggestions for their use. Several loco- 

motive and car cleaning operations are illustrated. 


Cast Metacs Нлмрвоок. Published by the American 
Foundrymen’s Association, 222 West Adams street, 
Chicago. 512 pages, 130 illustrations. Bound in red, 
semi-flexible cloth. Price, to non-members, $4. 

This Handbook is devoted exclusively to the proper- 
ties and applications of cast materials. It brings to 
date information on castings and corrects much er- 
roneous and obsolete data on which engineers base 
their calculations. These data are given in eight sec- 
tions on recommendations to designers of castings, 
recommendations to buyers of castings, one section 
each on the properties and applications of cast iron, 
malleable iron, steel and non-ferrous cast metals, a 
cross-index of the material contained in the volume 
and an advertising section. The book contains many 
practical suggestions to the designer of castings and 
patterns. Its sections on the various metals give com- 
plete information on methods of manufacture, metal- 
lurgy, heat treatment and the properties and applica- 
tions of the metals. Most of the sections are concluded 
with extensive bibliographies which include references 
to the technical literature of Europe and America. ` 
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THE READER'S PAGE 


Marinae 
Slips Again 


To THE EDITOR: 

I enjoyed your editorial in the September issue on 
Marinac’s Rail Oddities ; also the two letters taking shots 
at him. 

In your September issue, where he illustrates passen- 
ger trolleys used on mountain railways in Wales, he 
shows the rider sitting on the westbound rail of the 
eastbound track, with the other end of his trolley rolling 
on the eastbound rail of the west bound track. They 
certainly must gage the distance between the tracks in 
Wales equally as close as the gage between the rails. 

MECHANICAL ENGINEER. 

P. S.—I could tell of catching a two-and-a-half-pound 
catfish between the jaws of the bottom brake connecting 
rod on one of our tenders, but better not if Marinac is 
to illustrate it. 


Hose Reclamation 
A Money Saver 


To THE EDITOR: 

An “Air Brake Foreman”, in the October Railway 
Mechanical Engineer, takes exception to some of the 
hose reclamation methods used at the Pitcairn Shops 
of the Pennsylvania. He asks, “Why are the hose tested 
after being removed from the cars? It seems to me 
that the carman who took them off must have had some 
good reason, and, in this case, I think much time is lost 
in making the test, as the hose should be considered 
scrap.” 

Mr. Air Brake Foreman’s conclusions are not only 
wrong but they also ignore the possibility of saving the 
railroads considerable money. All hose removed from 
cars are not removed solely on account of defective tubes. 
Many hose are knocked off with the angle cocks when 
draw bars pass; others have defective hose fittings; some 
are removed from dismantled cars. There are possibly 
other reasons for hose removal. 

The writer is connected with the air-brake depart- 
ment of a large railroad and has noticed that many of 
the hose received for dismantling would pass A. A. R. 
Rule 56 visibility tests, so in July, 1935, we started test- 
ing these hose. The results obtained were both sur- 
prising and gratifying. 

The man who strips the dismantled hose was in- 
structed to cull out all hose that his visual inspection 
(A. A. R. Rule 56) showed as having no defects. As 
he picks up each hose preparatory to stripping it, he 
looks it over and if found apparently good, throws it 
to one side. Defective hose are, of course, stripped of 

: their fittings. This inspection actually costs nothing, 
inasmuch as the man still maintains his production quota. 

The hose which pass the visibility test are further 
tested by completely immersing in water and charging 
with 100 Ib. air pressure. This test positively discloses 
porous tubes, sand holes in fittings, and other defects. 
The testing device used is a simple, shop-made outfit 
consisting of a water tank, air-connections and a dipping 
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mechanism. The testing of each hose costs less than 
two cents direct labor. However, inasmuch as this sec- 
ond test is “squeezed in”, and involves no additional 
payroll costs, or entails no reduced shop output, it can 
be considered as practically costing nothing. 

The hose that finally pass both tests are applied to 
system freight train cars. It is admitted that these hose 
are not new, and if applied to foreign cars, A. A. R. 
Rule 62 would subject the. road to a monetary loss. The 
hose are used in freight (not passenger) service where 
the brake-pipe pressure is usually far below the pressure 
used in testing the hose in the shop. 

During a three-month period (July, August and Sep- 
tember, 1935), 10,585 hose were received for disman- 
tling. Of this number, 1,005 or 9.5 per cent were 
selected as meeting A. A. R. Rule 56 requirements. Of 
these, 895 or 89.1 per cent were successfully reclaimed, 
with repairs possibly consisting of applying a new gasket 
or renewing a stop pin. In other words, nearly 8% 
hose out of every 100 destined for the scrap bins were 
saved for further service. "Air Brake Foreman" states 
that his shop mounts an average of 5,000 hose monthly, 
which means that about 60,000 hose are dismantled an- 
nually. Seemingly thousands of these hose are being 
needlessly scrapped. | 

The monetary saving is surprisingly large. А com- 
plete hose is charged out by the store department at 
$1.39. This cost includes the price of the tube, fittings, 
labor to assemble, and overhead expense. Using this 
price and ignoring the small cost for repairs, we saved 
$1,244.05 on 895 hose, or an average of $414.68 monthly 
during the three months period mentioned. Viewed 
from another angle, each new tube costs $0.755, so that 
we saved buying 895 tubes costing $675.72, or $225.24 
monthly. These are not “paper” savings, but actual 
money. 

During the past twelve months, we received 41,778 
hose for dismantling. If this amount is received during 
the next twelve months and 874 out of every 100 hose 
are reclaimed, the hose saved will number about 3,551 
and the money saved (at $0.755 each), $2,681. Is this 
saving worth while? 

ANOTHER AIR BRAKE FoREMAN 


Saving Delays Due 
To Hot Boxes 


To the Editor: | 

In handling cars set out at wayside points due to hot 
journals, if it is found that a journal is roughened or 
cut, it is a problem to move the car without further 
delay to the train which picks it up again. 

I have found that placing a stick of hot-box com- 
pound or common pin grease directly on top of the 
journal under a new bearing when it is applied will, 
in most cases, allow the car to be moved to a repair 
point without overheating the journal and causing fur- 
ther damage. In some cases we have been able to move 
the car to its destination without further attention. 

I feel that this information is worth passing on as it 
may save the expense of shipping wheels and men to out- 
of-the-way spurs, avoid delay to important loads, and 
eliminate additional delay to a train picking the car up. 

J. B. SEARLES. 
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Gleanings from the Editors Mail 


The mails bring many interesting and per- 
tinent comments to the Editor's desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


Visit Other Enginehouses 


An enginehouse foreman makes this suggestion: "I believe 
that one of the best improvements in roundhouse work would 
be to require roundhouse foremen to visit other roundhouses at 
least one day each month, making it possible for them to get 
ideas they would be unable to get in a lifetime in one round- 
house." 


Halleluiah, Amen! 


Well, I see where Mr. Babson and some other master minds 
say that times are better and business is good and getting better. 
The stock market is coming out of a Rip Van Winkle, and 
almost any day I look for the railways to break into print with 
the headline that some important system has bought 50 new, 
modern steam locomotives, the first since 1928, and the other 
roads will follow suit by way of keeping up with the Joneses. 


With the delivery of the new power the enginehouse foreman’s . 


troubles will abate somewhat, and the passing of time will cause 
him to forget his troubles to the extent that ten years from now 
you will hear him tell the young bloods how he ran the place 
back in the hard times of '29 almost single-handed, and he will 
point with pride to how he practically saved the road by his 
unflagging zeal for 12 to 16 hours a day over a period of four 
or five years. 


Roundhouse Coffee 


There is one roundhouse institution that I have not seen men- 
tioned; that is the "cup of coffee" which can be procured at any 
time and, I guess, at any roundhouse. Did you ever partake of 
"Roundhouse Coffee"? Let me describe it. You never know 
where it comes from, but take it for granted. It is not the 
kind advertised over a nation-wide hook-up, but still it generally 
hits the spot to the last drop. It is cooked in a pot made by the 
sheet metal worker. They don't sell pots within a reasonable 
price that are large enough and will stand the abuse. The 
water is generally drawn from a washout hose, and Heaven 
knows how long it has cooked. You drink it from a cup that 
would shock anyone but a roundhouse employee who is used to 
grime and grease. But for all that it is the main standby when 
the gang feels low. A poem should be written about it, or 
"Walt Wyre" should work it into one of his stories. 


Short-Sighted Policy 


Our boiler foreman, who attended the Master Boiler Makers' 
convention, says over 100 were present, 33 of them entirely new 
members attending their first convention—very young and good 
material. But get this! The majority of all attending were 
paying their own expenses. He reported a most successful meet- 
ing, the most interesting picture being the informal discussions 
that were held late into the night by small groups having prob- 
lems to discuss, but did not feel like doing so on the floor. He 
attaches much importance to these groups and, although an old 
hand himself at attending them, states he gathered much infor- 
mation and learned of more problems due to the four years' 
cessation of these conventions than he believed possible to accu- 
mulate in that time. The railroads are short-sighted in com- 
pelling their men to pay their own expenses to attend. Of course 
I understand they were not urged to attend; in fact, very few 
of the officials cared whether they attended or not. 
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How to Keep Up-to-Date 


I read with interest the article covering the shopping and 
repairs to the Northern Pacific locomotive No. 2626, formerly 
Timken 1111. And less than two hours after I had read all 
about it in the Railway Mechanical Engineer I was asked by 
one of my associates what had become of that particular loco- 
motive. It being fresh on my mind, I was able to give him all 
the details and quoted him a few figures by way of impressing 
him with what a lot I knew about the 2626; as a parting shot 
advised him to subscribe to the Railway Mechanical Engineer 
and keep right up-to-date on important mechanical matters. 


More Miles Between Shoppings 


By way of comment on the editorial on page 393, entitled 
"Challenge to the Mechanical Department" (September, 1935). 
The mechanical department can meet the situation with ease if 
the present locomotives are modernized to the extent that they 
can be used for longer periods of time between shopping. For 
instance, a one-piece steel engine bed with cylinders cast integral 
will get away from shopping engines to rebolt frame braces and 
cylinders and such laborious jobs as grinding in back cylinder 
heads. A few sets of roller bearings will overcome the driving 
boxes that "fly up" and run hot, no matter how painstaking the 
attention to packing and inspection, and also get away from the 
costly practice of dropping the main drivers all too often for the 
refitting of the crown brasses. There is need for tougher driving 
tires that will have better wearing qualities, yet not fail in service 
from fractures. The mechanical department will be “there with 
bells on" when it gets the equipment in the form of engines with 
more available hours of service built into them. 


bu MARINAC- 
s - 


OF LAUNDRY PLANT. NORFOLK AND 
WESTERN RAILWAY. ROANOKE, VIRGINIA 


For explanation see page 522 
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With the 


Car Foremen and Inspectors 


Bushing Freight-Car 


Brake-Beam Struts 


a, up wear in worn brake-lever holes in 
brake-beam struts, by applying case-hardened bush- 
ings, has been made a simple operation by means of the 
drill and press jigs which are used at the Atchison, 
Topeka & Santa Fe shops, Albuquerque, N. M. The 
equipment consists of two units, one to bore out the hole 
in the strut to suit the bushing size, and the other to 
press the bushing in place. 

The first unit is an upright 13-in. channel, made from 
an old car-truck spring-plank, to the outside face of 


Small drill and press used in applying bushings to freight- 
car brake-beam struts 


which has been welded a steel plate as a motor guide 
for a Thor close-quarter drill. This drill drives a long 
spindle or boring bar, with a cutting tool set to the 
exact size of the hole desired. The boring bar is guided 
by suitable sliding bearings attached to the channel, 
and a support for the strut 1s provided as shown. Motor 
and cutter feed is produced by the upper hand lever. 

In operating this drill jig an old Viloco sander valve 
is used in which the ports have been changed to permit 
air to exhaust in either the top or the bottom position, 
thus operating a small air jack which raises or lowers 
the motor and cutting bar. The jig for holding the 
work is of exact size to fit the recess in the strut, which 
is then clamped in place with an air-clamp. This con- 
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sists of a three-way valve to operate a U-shaped clamp 
through an old slack-adjuster cylinder and piston. A 
small sheet-metal container, mounted on the back of the 
channels, furnishes a supply of cutting compound which 
flows by gravity to the boring tool. A strut is placed in 
position, clamped, and the hole bored in a very short 
time. 

The press for applying bushings is made from an old 
12-in. by 12-in. brake cylinder, operated by an inde- 
pendent brake valve which also had the ports changed 
to permit control of the piston with one valve at a slow 
and safe piston speed. A small steel block is placed in 
the recess of the strut as a bushing stop. The advan- 
tages of repairing brake beam struts by this drill and 
press arrangement include speedy operation, a uniformly 
accurate job and the use of relatively inexpensive shop- 
made equipment. 


Reclamation 
Of Car Material* 


ECLAMATION is not a new subject with the 
railroads, and much progress has been made in 
this field during the past ten or twelve years. I think 
that if any department deserves the credit of being 
pioneers in this work, it is the department you men rep- 
resent, the car department. You have practiced reclama- 
tion on your repair tracks for a number of years. You 
may not have called it reclamation, but it was reclama- 
tion nevertheless. At times you might have been forced 
into removing a bent and twisted forging from a car to 
straighten it, or weld a jaw on a brake rod or do some 
other job because the stores department did not have 
the particular item that was needed in stock. What- 
ever name you called it, it was bringing back, recover- 
ing or reconditioning material that otherwise would 
have gone into scrap, and keeping it in service. At pres- 
ent, repair tracks are equipped with at least one gas- 
welding outfit and a forge to take care of such items. 
There is still another phase of reclamation that can best 
be performed at the repair track, and I am glad to say 
it is my experience at the general scrap dock on our 
railroads, that a great deal of improvement has been 
made. I am referring to new material, such as nails, 
nuts, bolts, washers and castings getting in the scrap. 
Usually I think this is due to car repair men getting 
more material than necessary to do the job, and some 
of it finds its way into the scrap bin. I know it re- 
quires the vigilance of supervisors, and educating the 
men to avoid waste in this way, and I can say that 
during the past few years finding such items in the scrap 
is the exception rather than the rule. 
There is a natural prejudice against using secondhand 
and reclaimed material. I think some of this can be 
* Abstract of a paper presented at the September 9 meeting of the 
Northwest Carmen’s Association, held Monday evening, September 9, at 


St. Paul, Minnesota. Mr. Hegeman is_ superintendent of the Chicago, 
Burlington & Quincy reclamation plant, Eola, Ill. 
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traced back to our younger days. I happened to be the 
youngest of three boys in our family, and money was 
not very plentiful—I was brought in contact with recla- 
mation at a very early age, in fact, every article of 
clothing that was passed on to me was reclaimed, and 
not much attention was paid to color, style or fit. 

Our early attempts. at reclamation on the railroads 
were somewhat similar, not much attention was paid to 
standards or looks or to the service that could be ex- 
pected from the reconditioned article. Using such ma- 
terial was left up to the car repair man or the man who 
actually applied the material, and I do not need to tell 
you that it was not popular and a lot of it not used. 
Reclaimed material must not only be good, but it must 
look good. This is the goal to which we are working. 
On our railroad reclaimed material from the reclama- 
tion plant is inspected by the engineer of tests, and the 
material is given the same tests and inspections as that 
given to new material. When a new item comes up for 
reclamation the engineer of tests gives the tolerance 
where necessary, approves gages for checking, and gives 
his approval before we can send the material out. In 
other words, if the engineer of tests OK’s the item it is 
used. I know of no better method to maintain standards 
and to produce uniformly good work and material that 
can be expected to give the best service. 

This inspection service, together with the constructive 
criticism from the user and last but not least, with the 
backing of the higher officers, cannot fail to bring about 
greater economies in reclamation. ' 

There are phases of reclamation, that owing to cost 
of equipment, etc., cannot be performed at the repair 


Gantry crane loading scrap car at Eola reclamation plant 


tracks. I am referring to such items as brake beams, 
which must be tested for load on a special machine and 
checked with several A. A. R. gages to insure they meet 
the requirements ; coil springs, that must be heated to a 
certain temperature in a pyrometer-controlled furnace, 
spread to the required height, tempered, and finally 
tested in a hydraulic testing machine; couplers, bent 
shanks straightened in a special straightening machine, 
wear on shanks built up by electric welding process, 
cracks in guard arm welded, welding cracks in head 
caused by tail of knuckle, and finally normalizing them 
in a heat-controlled furnace to relieve stresses in the 
metal; arch bars that must be reformed and normalized 
in a furnace; bolsters and truck side frames, cracks 
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welded, worn parts built up, and these as well as all other 
steel castings which must go through a normalizing fur- 
nace to insure good service. It can readily be seen that 
it would not be practical to provide all the necessary 
equipment to several different repair tracks or shop 
points, but it would be economical to centralize the 
work when the quantity repaired or reclaimed would 
justify the machinery necessary. At a centralized point 
standards can more readily be maintained, proper in- 
spection provided, reclaiming costs are lower on ac- 
count of quantity production, and last but not least, 
material can be more readily controlled and' distributed 
to points needed. 

It might be of interest to you to know just how we 
know what material to reclaim. Material reclaimed at 
the reclamation plant is controlled by orders from the 
general store; in other words, the material reclaimed is 
for immediate use, and would be purchased if not avail- 
able. We are not permitted to work on any material 
of any kind unless we have an order for it. This is to 
prevent spending money for labor on material that 
might not be used for some time. 


Typical Work Done at Eola Reclamation Plant 


Angle and cutout cocks—Loose brass bushings pressed in, bushings ap- 
plied to trainline, and hose end when threads are worn. : 

Air reservoirs— Broken brackets welded on; pistons repaired. 

Brake chains. З 

Brake levers— Holes plugged, reworked to size needed. 

Hose couplings and nipples—Cleaned, checked and tested. 

Hose clamps —Straightened: 

Brake shafts. 

Brake steps. 9 Я 

Bolsters, steel —Cracks welded; worn parts built up; normalized. 

Bolsters, built up—Cracks welded; castings welded; reinforced when 
necessary. : 

Center plates—Straightened and welded. А 

Arch bars—Gaged for thickness of stock; normalized; 
checked. 2 

Arch bars, scrap—Used for making carry irons, switch rods and miscel- 
laneous purposes. 

Body side bearings. y 

Center sills, steel—Channels used for highway crossings, structural steel, 
top plates for miscellaneous purposes. à E 

Brake beams—Repaired; channels normalized and straightened; head 
and fulcrums welded; A. A. R. load test; checked with A. A. R. templates. 

Brake shoes—Inspected, gaged (7/16 in. condemning limit for freight 
service; 34 in. condemning limit for passenger service.) » 

Castings—All malleable castings built up with bronze; steel castings 
with electric arc; steel castings all normalized in furnace. 

Hand holds—Gaged, straightened and inspected. 3 п 

Gaskets—Triple valve gaskets boiled in caustic solution; cleaned in hot 
water; graphited; hard rubber gaskets refaced. 

Dump door chains. 

Door flashings—Made from old car roofing. 

Brake rods—Made from iron coming in scrap. 

Brace rods—Made from iron coming in scrap. 

Journal box wedges—Radius cut on milling machine. 

ournal boxes—Worn parts built up by welding, * 

ournal box lids—Straightened; springs applied. . 

Its—Made of round iron which comes in bent and twisted; straighten- 
ed in machine and gaged; threads checked with thread micrometer once 
each hour at bolt machine; bolts cut to shorter lengths when threads are 
bad. Column bolts and oil box bolts welded to’ length, normalized in 
furnace and threaded. 

Couplers—Shanks straightened; worn shanks built up by welding; cracks 
in guard arm welded; guard arms out of gage, heated and brought back 
to position; back wall welded; normalized in furnace. 

nuckles—Built up by welding process. 7 

Angle iron from dismantled steel cars—Made into auto unloading de- 
vices; used for structural steel; roadway signs. 

Truck sides—Cracks welded; worn parts built up; normalized in furnace. 

Old car roofing—Made into stove pipe, fire pails, patching sheets, bridge 
covering, etc., car roof lock washers. 

Door hangers—Welded; new rollers applied. 

Side door plates— Made of flattened flues. 

Old truss rods—Made into track tie rods. 

Spring draft bolster—Gaged for stock size; reformed; tested in hydraulic 
testing machine. 


reformed and 


The principal items of car material reclaimed are 
shown in the table. All bent and twisted round iron 
that comes in in the scrap which gages to size, is straight- 
ened and made into bolts, brake connecting pins, brace 
rods, brake rods, and, in fact, is used for any purpose 
that new iron is used, but it must gage to size. The same 
is true with flat iron. Car angles and channels are used 
in fabricating the frame-work for buildings of different 
kinds, making highway crossings over tracks, frame-work 
for clinker pits, and, in fact, used wherever possible. 

All reclaimed material must meet the A. A. R. re- 
quirements at the time A. A. R. inspectors come to the 
plant to check reclaimed material, and the methods used 
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in reclaiming it. I want to stress the importance of 
maintaining standards, by inspection, by gaging, and by 
adhering strictly to the A. A. R. book of rules. 

You men have the best opportunity to help. When 
you notice a certain casting repeatedly breaking in the 
same place, or any other car part failing due to faulty 
design, take the matter up for correction. You are on 
the ground, you are best fitted to analyze causes for 
such failures. 

All items, such as castings, draft rigging, etc., are sub- 
jet to replacement if they fail to give proper service. 

There is still much to be done in reclamation, and 
you can help even more than you have in the past. We 
all know the imperative need of economies, especially in 
these trying times when every dollar spent for material 
may mean fewer dollars for the payroll, and that means 
less men at work. 


Two-Stage 
Reduction Regulator 


HE Air Reduction Sales Company, New York, an- 
nounces a new heavy-duty two-stage ргеѕѕиге- 
reduction regulator known as Airco-DB style 8490, pri- 
marily designed to deliver large volumes of oxygen at 
relatively high pressures, such as may be encountered on 


Airco-DB, Style 8490 heavy duty pressure regulator 


heavy cutting jobs. It is principally useful where the 
oxygen demand is greater than can be handled by the 
conventional regulator, or where close pressure regula- 
tion and a low end point are desired. A further and 
important use of the regulator arises in cases where pre- 
cise pressure regulation with medium flows is involved. 
Whenever the oxygen demand per regulator is in excess 
of 1,000 to 1,200 cu. ft. per hr., the No. 8490 should be 
used even if low end point and close regulation are not 
essential. 

The maximum operating pressure is 200 lb. per sq. 
in., while the maximum delivery capacity is about 3,000 
cu. ft. per hour, provided the delivery pressure is 100 
lb. or greater. The pressure regulation is practically 
independent of the rate of flow from full cylinder pres- 
sure down to the regulation end point. The pressure 
variation will generally be less than plus or minus Z4 lb. 

This regulator uses the Airco “feed-back” principle. 
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The low-stage cavity is connected to the space in back 
of the first-stage diaphragm by the passage through the 
control tube on the back of the regulator. The first- 
stage spring maintains a certain difference in pressure 
between the first and second stages, much in the same 
manner as in the usual two-stage welding regulator, 
although the pressure difference varies in the latter for 
different operating pressures. However, whenever the 
adjusting screw is turned in and pressure developed in 
the low-pressure cavity, the same pressure will be de- 
veloped in back of the first-stage diaphragm, thus aug- 
menting the effect of the control spring thrust so that 
the first-stage pressure increases by an amount equal to 
the operating pressure. 

The effect of the control tube is the same as though 
the first-stage side of the regulator were equipped with 
an adjusting screw of its own and this screw were 
turned in the same amount as the operating-pressure 
adjusting screw (for equivalent characteristics, a long and 
heavy control spring would be required). With this 
arrangement, the difference between the first- and 
second-stage pressures is always maintained substantially 
constant, with a difference equal to the first-stage pres- 
sure when the adjusting screw is entirely released. This 
feature is largely responsible for the excellent regulation 
obtained because there is a definite relation between the 
first- and second-stage pressure which will give the best 
regulator characteristics. In welding regulators, the 
available pressure range is small compared to the pres- 
sure range of a cutting regulator, thus a varying pres- 
sure differential between the two stages is not as 
important as in the cutting regulator. By using the 
feed-back principle, the two stages keep pace with each 
other and the size and weight of the regulator are con- 
siderably reduced. - 


Stainless Steel 
Welding Rod 


STAINLESS steel welding rod, known as “Ox- 

weld No. 28, Columbium Treated 18-8 Welding 
Rod,” for welding chrome-nickel steels of the 18-8 type, 
is announced by the Linde Air Products Company, New 
York. This rod simplifies the fabrication of products 
from 18-8 stainless steel and improves the corrosion- 
resistance of the fabricated joint areas. The unique 
feature of the new Oxweld rod which makes it supe- 
rior for this work is the inclusion of a definite quantity 
of the element columbium. Because of this feature, 
products fabricated from “treated” or “stabilized” 18-8 
steel by welding with Oxweld No. 28 rod have full 
corrosion resistance and heat resistance in the as-welded 
condition. No heat treatment after welding is necessary. 


Eliminating Qil Marks 
From Wheel Hubs 


HEN a car inspector notices any discoloration 
resembling an oil seepage mark on the inside 

hub of a car wheel he must necessarily shop the car 
to the repair track for wheel renewal on account of an 
apparently loose wheel on the axle. One railroad recently 
experienced an exceptionally large number of cars being 
shopped—placed on repair tracks where wheels were 
removed and sent to the wheel shops for remounting. 
An investigation conducted as to the cause for improperly 
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Painting inside hub of wheel and adjacent part of axle 
eliminates shop oil marks 


fitted wheels developed that in a large majority of cases 
the wheels were not actually loose on the axle not- 
withstanding the fact that there were oil marks around 
the wheel fit, some of the marks being quite oily. It 
was discovered that the white lead with which the 
axle seat and the inside hub of the wheel had been 
coated prior to pressing the wheels on the axle at the 
wheel shop ran down over the inside plate of the wheel 
and in'a few days became discolored and then had all 
the appearance of an oil seepage mark. 

To overcome this condition arrangements were made 
to have all wheels leaving the wheel shops painted around 
the hub, about three inches high on the wheel plate and 
four or five inches on the axle with a dark brown or 
red paint. This practice eliminated the oil seepage marks 
and resulted in greatly reducing the number of wheels 
removed. ` 

Should a loose wheel develop the fresh oil marks 
are then more easily detected over the brown or red 
paint than on the grey iron of the wheel plate. 


Improved Wheel Stick 
For Car and Wheel Shops 


HE handling of mounted car wheels at both the 

wheel shop and on the car repair tracks makes it 
necessary to use a wheel stick to turn the wheels across 
platforms etc. The conventional wheel sticks bear di- 
rectly on the journals thereby wiping off the tallow or 
other types of journal protection which has been ap- 
plied. While this makes little difference while handling 
wheels entering the wheel shops or leaving the shop 
before the protective coating is applied it is much more 
satisfactory to apply the protective coating in the shop. 
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Wheel stick touches only the axle collar and does not 
wipe off coating on the journal 


The wheel stick shown in the illustration is made along 
the lines of the conventional wheel stick except that it 
has been grooved out in the center of the bearing sur- 
face to permit its use on the collar of the journal. The 
groove is only one-half inch deep and when inserted 
on the collar of the journal there is no chance of wiping 
the compound from the journal itself. Due to the smaller 
area of bearing surface at the collar of the journal it 
will be found that the wheels are much more easily 
handled. The compound that is wiped off of the journal 
collar while the wheels are being handled can be re- 
touched by the wheel handlers much easier and more 
economically than that on the entire journal which is 
the case when the conventional stick is used. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechanical 
Division is called upon to render decisions on a large 
number of questions and controversies which are sub- 
mitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Rail: Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Missing Inside Dome Cover of Tank Car 
Concealed by Insulation Cover 


On January 24, 1934, the Kansas City Southern ap- 
plied a bolted type dome cover to MMGX car 210, ac- 
count missing, and included charges for $13.35 and also 
$1.91 for express charges. The Stanolind Oil & Gas 
Company took exceptions to charge, basing contention 
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on Rule 32 which provides that missing dome cover is 
a handling line responsibility. The K. C. S. contended 
that dome cover and express charges are properly bill- 
able against car owner, account insulated car with insula- 
tion cover in place, under Rule 43, claiming concealed 
defect. Failing to reach an agreement, the case was 
appealed. 

The Stanolind Oil & Gas Company stated that the 
K. C. S. wired on January 11, 1934, "Ship to general 
storekeeper, Kansas City, one dome cover for MMGX 
210, now held our repair track carded by Missouri 
Pacific." However, they rendered bill covering value 
of this material, claiming missing dome cover came under 
Rule 43, account concealed defect. Rule 32 provides 
that missing dome cover is a handling line responsibility 
and billable against car owner, the only exception being 
that insulation cover, when missing, is owner's responsi- 
bility. The cover missing was not the insulation or false 
cover, but dome cover proper which bolts to dome head. 
They contended that it was not the intent of Rule 32 to 
exclude missing dome cover on insulated cars from 
handling line responsibility as insulation or false dome 
cover is excluded from being handling line responsibility 
and that same is owner's responsibility. To apply Rule 
43 to missing dome cover would preclude owners from 
redress from handling line for missing dome cover or 
false insulation cover. It was also contended that had 
it been the intent of the Rules Committee that dome 
cover on insulated cars equipped with false cover be 
owner's responsibility when missing, they would have 
specifically mentioned this in Rule 32 or Rule 43. How- 
ever, they have not done this, but have said that missing 
dome cover is handling line responsibility, except insula- 
tion cover. 

The K. C. S. stated that car was received January 8, 
1934, from Missouri Pacific at Kansas City and that 
dome cover was found missing, although insulated cover 
was in place. Not having dome cover standard to car 
on hand, they requested owner to furnish cover, advis- 
ing that defect card was due from delivering line. How- 
ever, after matter was considered further, it was decided 
that a missing dome cover on insulated car would be 
properly classed as an owner's defect in accordance with 
Rule 43 as this would be a concealed defect and could 
not be discovered in ordinary inspection. We advised 
Stanolind Oil & Gas Company that original report of 
missing cover as a handling line defect was in error due 
to provision in Rule 43 and advised that it would be 
necessary to bill owner for missing material. It is be- 
lieved that Rule 32 has referehce to unconcealed type 
dome cover discoverable in ordinary inspection. As 
missing cover was concealed, Rule 43 should apply and 
bill against car owner was proper. A report from the 
superintendent car department, C. & N. W., covering 
movement was submitted. Car was received from the 
Missouri Pacific at Omaha, January 3, 1934; inspected ; 
left Omaha, January 4; again inspected, and arrived at 
Missouri Valley and once more inspected, no exceptions 
being taken. Car left Missouri Valley January 5 and 
was spotted and unloaded at Denison, being consigned 
to Standard Oil Company. Their agent stated that at 
the time no man was working for him and that cars 
received were unloaded by him personally. He had no 
recollection of this particular car, but was positive that 
no loaded car was received with dome cover missing. 
It was his practice to replace dome cover and had no 
recollection of failing to do so. Не intimated that no 
one is infallible and that possibly the dome cover had 
been overlooked and not replaced. The agent at Deni- 
son reported that he had seen a round piece of iron lying 
in the yards for a considerable time in the spring, but 
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not being familiar with car construction did not recog- 
nize it. Inspection of grounds failed to locate the dome 
cover. The section foreman in charge of section east 
out of Denison stated that he had seen a tank cover 
near some piles of ties in Denison yard, but yard was 
not under his jurisdiction. The foreman in charge of 
Denison yards said that he found a dome cover near a 
pile of ties, that he instructed his men to pick it up and 
take it to the scrap pile, and that it was later loaded 
with other material into a car accompanying monthly 
supply car. In the opinion of local agent and others con- 
cerned, inside dome cover was detached, fossibly be- 
cause of defective fastening, and in the unloading process 
was laid on top of tank or on running board. It was 
then evidently overlooked and not replaced by Standard 
Oil Company's representative. In later switching cover 
either fell off or was removed by some train crew. The 
car left Denison January 6, was inspected and arrived 
at Missouri Valley, then moved to Omaha where it was 
again inspected and no exceptions taken. Delivery was 
made to Missouri Pacific who inspected it and received 
car and cleared record. 

In a decision rendered April 11, 1935, the Arbitration 
Committee said: “This missing dome cover was a con- 
ccaled defect and, therefore, not subject to penalty in 
interchange under Rule 43. However, subsequent in- 
vestigation by the committee develops that the dome 
cover was not replaced after car was unloaded at Deni- 
son, Iowa, as required by the provisions of Rule 3, Sec- 
tion (t-5), and also by the Interstate Commerce Com- 
mission Regulations for Transportation by Rail of Ex- 
plosives and Other Dangerous Articles by Freight. The 
line on which car was unloaded should, therefore, com- 
pensate car owner for the cost of renewing the missing 
cover.” —Case No. 1740, Rules 3, 32 and 43, Stanolind 
Oil and Gas Company vs. Kansas City Southern. 
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In the 


Back Shop and Enginehouse 


What Beaders Want to Know 
About Diesel Locomotives 


MS readers of the Railway Mechanical Engineer 
have evidenced a desire to know more about 
Diesel engines and their use in locomotives and trains. 
In addition to such information as may be published 
from time to time pertaining to the descriptions of Diesel- 
powered equipment and facts concerning its operation 
and maintenance the editor extends an invitation to 
readers to send in questions on this subject. Every effort 
will be made to secure complete and accurate answers 
and the more interesting items will be published for the 
benefit of other readers. The following list is selected 
from a number of questions which have already been 
submitted : 

1. Q.—What is the essential difference between а 
Diesel and a gasoline engine? A.—The gasoline engine 
vaporizes its fuel in a carburetor where it is mixed with 
air, compresses the vapor to a pressure of from 100 to 
150 1Ь., and fires the mixture of vapor and air by elec- 
tric ignition through a coil, distributor and spark plugs. 
The Diesel engine takes fuel oil and, through atomizers 
or pulverizers (fuel injector valves), breaks the oil up 
into a fine vapor. Air is first drawn into the cylinder 
and compressed by the piston to a pressure of from 450 
to 550 Ib. Compression always generates heat. At the 
top of the compression stroke the temperature of the 
air in the cylinder has reached a point sufficiently high 
to ignite the fuel the instant it is injected through the 
fuel nozzles. The injection of the fuel is properly timed, 
as is the spark on a gasoline engine, so that the ignition 
of the fuel takes place when desired. The Diesel has no 
carburetors nor electric-ignition system. Pressure is used 
both to inject the fuel and to ignite it. 

2. Q.—W hy is a Diesel engine heavier than a gasoline 
engine? A.—Because the compression and ignition pres- 
sures in a Diesel are so much greater than in a gasoline 
engine that heavier construction must be used to with- 
stand the stresses. 

3. O.—What sizes of Diesel engines are now built? 
A.—From one horsepower to 20,000 hp. 

4. Q.—What sizes of Diesel engines are being built 
for railroad service? A.—From 10 hp. to 2,000 hp. 

5. Q.—W hat sizes of Diesel locomotives are now be- 
ing built for railroad service? А.—Етот 10 hp. to 
4,000 hp. In this country the range of sizes is from 60 
hp. with one engine up to 3,600 hp. with four engines. 

6. Q.—What different systems of fuel injection are 
used on Diesel engines? A.—Fuel injection systems are 
divided into two general groups—air injection (using 
high-pressure air) and solid injection. Of the solid in- 
jection systems there are four sub-divisions: (1) the 
common rail system; (2) the distributor system; (3) 
the individual fuel-pump system and (4) the unit-in- 
jector system. In the common rail system a single fuel 
pump takes the fuel oil from the reservoir or supply 
line and discharges it, at a pressure of, say, 1,000 Ib. per 
sq. in., into a common fuel line. Each cylinder of the 
engine has a fuel nozzle which is opened mechanically at 
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the proper time and admits the fuel from this high- 
pressure fuel line to the cylinder combustion space. Each 
of the other three systems involves the use of two fuel 
pumps, one to pump fuel oil from line or reservoir and 
deliver it at low pressure to the inlet side of a high- 
pressure fuel pump. In the case of the distributor system 
the high-pressure pump delivers the fuel oil to a dis- 
tributor and thence in proper order to the indi- 
vidual cylinders. In system No. 3 each cylinder has 
an individual fuel pump with separate high-pressure fuel 
lines from pump to nozzle. In the unit-injector system 
No. 4 the high-pressure fuel pump and the injection 
nozzle are built as a unit one of which is attached to 
each cylinder head. 

7. Q.—What is a Diesel combination locomotive? 
A.—A Diesel combination locomotive is a locomotive that 
derives its power from a combination of sources, includ- 
ing a Diesel engine. The various other sources of power 
may be from a storage battery, from compressed air 
or from an outside source such as third rail or overhead 
wire. 

8. Q.—W hat types of transmission may a Diesel loco- 
motive have? A.—The standard transmission for Diesel 
locomotives up to 200 hp. is a mechanical transmission 
similar to that of the ordinary automobile. The present 
standard for Diesel locomotives of 300 hp. and up is the 
electric transmission which has a generator coupled to 
the engine and electric traction motors on the axles. 
The hydraulic transmission is becoming popular in 
Europe on the small locomotives up to 300 hp. For 
the past 30 years locomotives have been built experi- 
mentally with pneumatic direct transmissions, but up 
to the present these have not been successful. 

9. Q.—Why does the Diesel consume less fuel than 
the steam engine? A.—The Diesel engine is thermally 
much more efficient than the steam engine. That is, it 
converts a larger percentage of the heat of combustion 
of the fuel into power than does the steam engine. 

10. Q.—Why does the tractive force of the oil-electric 
locomotive go to such high values at very slow speed? 
A.—The horsepower of the oil-electric power plant is 
constant and independent of the locomotive speed, there- 
fore the tractive force-speed curve is hyperbolic, and rises 
to very high values up to the slipping point at slow 
speed. In addition, the factor of adhesion is high (30 
percent) because of the smooth, uniform torque of the 
electric drive. 

11. Q.—Is the exhaust of a Diesel engine poisonous 
like the gasoline automobile exhaust? A —No. The 
poison in the exhaust of an automobile engine is carbon 
monoxide. The exhaust from a Diesel engine never 
contains more than minute traces of carbon monoxide. 

12. Q.— What are the principal wearing parts of the 
Diesel locomotive? A.—The electric parts are generator 
and motor bearings, commutators, brushes and contactor 
tips. The mechanical parts are brake shoes, wheels, bear- 
ings and draft gear. The Diesel engine parts are bear- 
ings, pistons, piston rings, cylinder liners and valves. 
Auxiliary parts such as the lighting battery and certain 
portions of the air-brake equipment, etc., must be re- 
newed periodically. 


Railway Mechanical Engineer 
DECEMBER, 1935 


OST roundhouse foremen dislike office work and 
Jim Evans, roundhouse foreman for the S. P. 
& W. at Plainville, is no exception. Jim considers letter 


writing and reports as necessary evils incidental to rail- 


roading, and—not always entirely necessary. 

On this particular day he was sitting at his desk in the 
roundhouse office alternately chewing on one end of 
a pencil and scribbling with the other end. He was try- 
ing to answer a letter from the master mechanic wanting 
to know why he had run over his allowance for labor 
the previous month and having a hard time doing it. 
“Replying to your letter of November 4th, the reason for 
running over on our labor allowance in the month of 
September is——-" and there he stuck. Five times he 
wrote that on a sheet of yellow clip and five times he 
had torn the sheets to bits and dropped them in the 
waste paper basket. Не was starting on the sixth 
effort when Henry Johnson, a machinist, came in. 

"Say, Mr. Evans, the 5086 needs a right valve bush- 
ing," the machinist told him. 

“Well, why don’t you put one in? Send down to the 
storeroom and get one and leave it in the machine shop 
to be turned. ГЇЇ 

“That’s just the trouble," Johnson interrupted, ‘ 
haven’t got one in the storeroom.” 

“TIl take a look at it," Evans told him, glad of the op- 
portunity to conscientiously postpone his letter writing. 

"What seems to be the trouble? The valve bushing 
cut out?" Evans asked on the way over to the round- 
house. 

“No, it's loose," 


‘they 


Johnson replied. 
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“That’s just the trouble," Johnson 
interrupted, "they haven't got one 
in the storeroom." 


POUND FOOLISH’ 


Evans examined the bushing. No argument about it, 
the machinist was right, the bushing was loose. 

“Well, pull it out," the foreman said. “TIl let you 
know what to do with it later." 


VANS went to the storeroom. “Say, Jack, how 
about some valve bushings for 5000’s?” he asked 
Jack Marks, the storekeeper. 

“Ought to be some in the next car,” the storekeeper 
replied. “Car’ll be in about Tuesday.” 

“Yeah, and today Wednesday. What am I supposed 
to use between now and then?” 

“Well, it’s the best I can do. I had them ordered in 
plenty of time, but they weren't shipped. ГЇЇ wire 
them on it," Jack said. 

The foreman packed half a plug of “horseshoe” in 
his left cheek and headed for the roundhouse office. 
He checked the line-up. The 5086 had to be used on 
No. 9 the next day or else run the switch engine on 
the crack passenger. Jim's brows were wrinkled as he 
made his way back to the roundhouse. 

“How much too small is the bushing?” Evans asked 
the machinist when he reached the 5086. 

“Oh, mighty little, but enough to leak,” Johnson re- 
plied. 

Evans eyed the bushing reflectively, one eye half 
closed. “That might do it" He spoke his thoughts 
aloud. 

“What’s that, Mr. Evans?" 

Jim drowned a passing bug with a deluge of tobacco 
juice before replying. “Take the bushing out to the 
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blacksmith shop. Tell Robinson to heat it a cherry red 
and bury it in lime to cool. Tell him to be sure and heat 
it evenly and cover it up good so it'll cool slow." Evans 
started up through the roundhouse. 

He stopped at the board about the middle of the 
roundhouse, when Charlie Horton, an engine inspector, 
came up. “Figuring on using the 2811, Mr. Evans?" 
the inspector asked. 

"Yeah, got to use her east tonight. Why?" 

“Threads are stripped on a wedge bolt, left number 
three driving-box," Horton replied. “I put a slip on 
the hook," he added. 

"Ill get Jenkins on it right away," Evans told the 
inspector as he started off to look for the machinist. 

The foreman found Jenkins and gave him the work 
slip. The machinist sent his helper to the storeroom 
for the wedge bolt. 

A few moments later the helper returned. “There 
ain’t no wedge bolt at the storeroom,” he announced. 

“Hasn’t he got one that we could use at all?” Jenkins 
asked. 

“Hell no!" the helper replied. "He ain't got nothing 
down there except a mouthful of ‘just outs. The com- 
pany would save money if they’d just put a phonograph 
on the counter with a record on it saying ‘ain’t got it’.” 

Jenkins hunted up the foreman and broke the news to 
him. . 

Evans swore. "Well, guess you'll have to rob one 
off the 2871. She'll be on the drop-pit three or four 
days. You and your helper may have t6 work overtime 
to get the job finished," Evans told the machinist. 

The roundhouse clerk came up while the foreman was 
talking to Jenkins. “Master mechanic wants to know 
how you're getting along with the cab heaters," he said. 

"Tell him O. K." Evans replied and went to the 
coppersmith shop more in hope than with expectation 
of finding the work up to schedule. Orders had been 
received three weeks before to have the work finished 
within thirty days. 

Evans found Malone, the coppersmith, in the shop 
and out of humor. “How you coming with the cab 
heaters? About to get them all in?" the foreman in- 
quired hopefully. 

“Hell, no! Got 'em on about half of the engines,” 
Malone replied grumpily. 

"What's the matter—can't you get Henry to do the 
work?" Evans asked jokingly. 

“My helper don't do my work. I do it myself, when 
I can get the material. It's bad enough trying to thread 
pipe with a set of dies George Washington throwed 
away for worn out, but when it comes to making close 
nipples, that's a little too much." 

“Т thought the storekeeper ordered a supply of fittings 
especially for this job,” Evans reminded him. 

“Maybe he did, but his idea of a supply of anything 
is one-twelfth dozen assorted. Why, if that storekeeper’s 
wife had quintuplets, he’d want to send four of ’em back 
before time for inventory.” Malone grinned at his own 
joke. 

“Well, rush the job along all you can. I'll tell the 
storekeeper to prod them a little on the nipples. Any- 
thing else you’re going to need?” 

“Yeah, some three-quarter ells, ninety's and forty- 
five’s, and if you think there’s any chance of getting 
them, some half-inch, three-quarter and one-inch dies. 
I need a new eighteen-inch Stillson, too. The one I 
got would slip on lead pipe.” 

The last was spoke to Evans’ back as he left the 
shop. It wasn’t long until five o’clock and he wanted 
to answer the master mechanic’s letter before the whistle 
blew. After that he’d be too busy checking work re- 
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ports and leaving a line-up for Parker, the night fore- 
man, to do anything else. 


FTER the necessary preliminaries of getting a drink 

of water, sharpening a pencil, and stuffing his left 
cheek full of “horseshoe,” he sat down at the desk and 
began on a fresh sheet of paper: “Replying to your 
letter of November 4th, the reason for running over on 
our labor allowance for the month of September is—” 
At that he began to chew on the frayed end of the 
pencil. In the past few months he had used up all the 
stock excuses he'could think of. Besides, the tone of 
Carter's letter didn't indicate that a stock excuse, such 
as high mileage engines, unexpected rush of business, 
poor grade of cylinder oil, would get over. Cold weather 
hadn't set in and there hadn't even been an engine de- 
railment to lay some of the extra hours worked to. 

The telephone interrupted the foreman's meditation. 
The clerk answered it. ‘‘Hello—yes—yes—all right. Yes 
—TI'll tell him.” Harris hung up. 

"Who was it?" Evans asked. 

“The chief clerk to the superintendent said they were 
sending a ditcher up here tonight on 81. Want it re- 
paired, said it was a rush job, wanted to get it out right 
away," the clerk told him. 

Evans made a note of the work in the "dope" book 
and started back to his letter writing. The five o'clock 
whistle blew and he went to the roundhouse to gather 
up work reports instead. On his way through the house 
he stopped at the 2811 to see how Jenkins and his helper 
were getting along. They had got the wedge bolt off 
the 2871 and were just starting to take the defective 
one out. 

“They’ll be a couple of hours," Evans reflected. That 
meant three hours pay at time-and-a-half. 


EXT morning as soon as the eight o'clock whistle 

blew, Evans sent Henry Johnson and his helper out 
to the blacksmith shop to get the valve bushing for the 
5086. The foreman waited to see how the bushing was 
going to fit. 

The machinist helper cleaned the bushing and he and 
the machinist pressed it in. Evans breathed more easily 
when he saw the amount of pressure necessary to force 
the bushing in the valve. 

“Looks like it’s going to be O.K.,” Johnson remarked 
as he paused for breath. 

“Yeah, it'll make a trip or two, all right, I guess, but 
it won't last long as a new one," Evans replied. 

After being satisfied that the 5086 would do to run, 
the foreman went out to the north end of the round- 
house where the ditcher had been spotted to see how 
much work would be necessary on it. Machinist Jenkins 
and his helper had been assigned to do the work. The 
machinist had gone to the machine shop to get some 
bushings made. 

The machine was of the endless track type made to 
run on the ground. A gasoline engine served as motive 
power and supplied the power for operating the ma- 
chine also. The bearings had worn out in the wheels 
and roller on which the tread ran. The engineer and 
machinist helper were engaged in removing the treads. 

“How much work do you have on it?" the foreman 
asked the ditcher engineer. 

“Oh, if we can get the machine work done and some 
welding, we ought to get it out today. The superin- 
tendent sure is rearing for it, too. The road bed through 
Clear Creek cut is soft as a sponge. If we don't get the 
water drain out right away, the track's likely to sink 
out of sight." 

At that instant Jenkins returned from the machine 
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“Well, it's the best I can do. I had them ordered in plenty of 
time, but they weren't shipped. I'l wire them on it," Jack said. 


shop. "Well, we can get the bushings, I guess. Маг- 
tin is starting right in on them. The other lathe will 
be tied up all day on running repair work. What 
else you got ?" 

“We'll have to have eight two-inch bolts, fourteen 
inches long, too. Tension adjusting bolts," the engineer 
explained, "and I don't believe they're standard threads, 
either," he added. . 

Jenkins picked up one of the bolts and measured the 
thread pitch. “Six threads to the inch," he announced. 
“They will have to be threaded in the lathe.” 

"Haven't you got a bolt threading machine?" 
engineer asked. 

"Yes, but the only six thread dies are for inch and 
a half," the machinist replied, “and both lathes tied up," 
he added. 

"Yeah, if you let the bushings go and thread the bolts 
vou couldn't get the bushings in time, and if you get 
the bushings you won't have the bolts," Evans said, "and 
we have to have the other lathe for work on engines. 
Might as well get the bolts, though," he told the ma- 
chinist helper. 

A few minutes later the helper returned with eight 
two-inch bolts; two, fourteen inches long; one each fif- 
teen, sixteen, and seventeen; and three, eighteen inches 
long. 

Why didn’t you get them fourteen?” Jenkins asked. 

"Didn't have 'em. That ain't а storeroom; it’s a 
sample room. He just carries one of each size of any- 
thing." 


the 
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“Well, take the long ones in to the hack saw and cut 
them off to the right length," the foreman told him. 
"Let's go look at that bolt machine," he added to Jenkins. 

They went in the machine shop. Evans and the ma- 
chinist stopped at the bolt machine. “Say, put them 
inch and a half six-thread dies in the machine," Evans 
told Jenkins. 

The machinist put the dies in. “The bolt won't go in." 

"Now open the dies up far as they will go," the fore- 
man interrupted. 

When that was done, the two-inch bolt was still too 
large for the opening in the dies. It began to look 
as though they were stumped. Evans took a fresh chew 
of, “horseshoe”, squinted his left eye, and looked at the 
bolt machine. He picked up a bolt and placed it in the 
vise of the machine and ran it up to the dies. He 
pressed the starting button and shoved the bolt up 
against the dies. The cutters took hold and began 
cutting. 

"How much thread you want on these?" he asked. 

"About six inches," Jenkins replied. 

Evans took a folding rule from his pocket and meas- 
ured off eight inches from the bolt head and marked it 
with a piece of soapstone. Just before the mark was 
reached, he pressed the stop button on the bolt machine. 

"How you going to get the bolt out?" the machinist 
asked. 

“Take the dies out," Evans told him. “Со and get one 
of the nuts and let's see how they fit." 


'The threads were cut just a shade large. The fore- 
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man replaced dies and screwed down a little on the 
adjusting screw to close the dies. The next one fit 
perfectly. 

“That'll get 'em," Evans told Jenkins. "It's a little 
slow having to take the dies out every time, but it's 
the best we can do." 


VANS went back down through the house. Every- 

thing seemed to be going O. K., so he went out to 

the office, determined to answer the master mechanic's 
letter. 

He sat down at the desk and with the usual pre- 
liminaries started off: “Replying to your letter of No- 
vember 4th, the reason for running over on our labor 
allowance for the month of September is Again 
he was stumped. He was tempted to say “too much 
work and not enough money", but knew that wouldn't 
go. While he was racking his brain for an answer, Ned 
Sparks, the electrician, came in. 

“What time you figuring on using the 5077?” the 
electrician asked. 

"She's called for one thirty p. m.," the clerk answered. 

“Why?” Evans asked. 

“Because the dynamo casting is cracked; won’t do to 
run.” 

“Haven’t you got time to put on a new one?” The 
foreman knew when he asked the question that it was 
unlikely that there was one in the storeroom. 

“Yes, if I had one——” 

“Well, you'll have to rob one off the 2871, I guess. 
Itll fit, won't it?" 

“They are not the same, but I can make it fit with a 
little extra work," Sparks replied. "May not get it 
done before noon, though," he added. 

“Well, you'll have to work noon hour to get it, then. 
How many men will you need to help handle it?" 

"Need a couple and then a pipe-fitter to connect up 
the pipes. They are not the same, either," the electrician 
reminded him. . 

“Tell Malone to get it." Evans turned to his letter. 

"'That'll be four more hours overtime," Harris re- 
marked. “Were having quite a bit of it, too—three 
hours yesterday, a machinist and helper on the 5086. 
We had some nearly every day last month." 

Evans thought a moment, pencil poised in air. Vision 
of work necessary to replace parts robbed from the 2811 
came to him, making this and robbing that. He turned 
to the desk and wrote: “Replying to your letter of No- 
vember 4th, the reason for running over on our labor 
allowance for the month of September is shortage of 
material, robbing and replacing parts, making parts 
that should be on hand in the storeroom and makeshift 
repairs that consume extra time without giving equiva- 
lent service which have cost more than the amount of 
overrun on allowance, and unless the condition is cor- 
rected, will continue to do so. 


“J. E. Evans, 
“Roundhouse Foreman.” 


Cutting-Speed 
Pre-Selector 
CUTTING-speed pre-selector for machine tools 
is announced by the Warner & Swasey Company, 
Cleveland, Ohio. This development provides for the 


operator single-lever control for not only shifting the 
gears, but for actuating the forward and reverse clutch. 
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It also provides a built-in cutting-speed selector and 2 
speed-sequence indicator. 

The operation of the headstock by a single lever offers 
many advantages. Heretofore, three levers were used 
on a 12-speed head for shifting gears and a fourth lever 
for manipulating the forward and reverse clutch. This 
necessitated using both hands and the bending of the 
body in order to reach these levers. One single lever 
operates not only all the gears, but also the stop-start- 
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Warner & Swasey cutting-speed pre-selector increases 
machine capacity 


and-reverse clutch. The operator stands erect in the 
working station and changes the spindle from one speed 
to the next by simply operating this one lever with his 
left hand. Heretofore, the operator has not always used 
the most productive speeds when shifting to the correct 
speed required the movement of all three gear-shift 
levers. With this single lever, a triple gear shift is as 
easy as a single gear shift, hence, the operator uses the 
correct speed. 

The cutting-speed pre-selector unit can be operated 
while the machine is in action. It enables the operator 
to choose the proper cutting speed and feed per minute 
for the next cut by the simple rotation of a hand wheel. 
Heretofore, the proper cutting speed was not always 
used because of the mental effort required to calculate 
the proper feet per minute from the available spindle 
speeds and the work diameter. In this calculator, the 
full range of work diameters is arranged stationarily on 
the left and right hand side of the window; the drum 
which rotates inside the housing indicates the proper 
feet per minute for each diameter in 12 vertical columns 
corresponding to the 12 speeds of the headstock. Selec- 
tion of the proper cutting speeds requires merely rotating 
the drum until the proper feet per minute appear op- 
posite the diameter to be machined. This operation sets 
the proper control for speed automatically. As soon as 
a cut has been finished, the operator can then shift the 
machine to the proper speed required for the next cut 
by simply pulling the single lever of the headstock. 

A speed-sequence indicator is incorporated in a castel- 
lated drum on top into the slots of which numerals are 
inserted to indicate the several speeds required on the 
job consecutively. After a job has been set up, it is no 
longer necessary to set the indicator drum for each speed 
required—merely rotate the hand wheel until No. 1 is 
in front, pull the lever, then while the machine is in 
operation, bring No. 2 forward and when the machine 
is finished with cut No. 1, pull the lever and thereby 
have the machine ready for cut No. 2. Similarly No. 3 
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and No. 4 are consecutively brought forward. Until 
now, the operator has had to remember a series of com- 
plicated lever positions for consecutive speed selections 
and therefore has found it difficult to use more than 
three or four speeds on a given job. Through the use of 
this indicator, as many speeds as can be ideally used 
will be employed by the operator for he simply has to 
set the machine from one number to the next for each 
shift. 

With the advent of higher cutting speeds, it becomes 
of importance to reduce the handling time of the ma- 
chine and to facilitate its operation. "This device is in 
line with this trend of development and its use will in- 
crease production. 


Questions on Locomotive 
Design and Maintenance : 


EN questions on the locomotive were asked in the 

October issue of Railway Mechanical Engineer, 
page 440, and the answers to these questions are given 
below. The editor will welcome questions dealing with 
locomotive or car shop practice—in fact, questions relat- 
ing to any mechanical-department problem. The an- 
swers to any such questions as may be submitted by 
readers will be published in the proper department. 
On another page of this section will be found a series 
of questions and answers on Diesel motive power. 


The Answers to the October Questions 


1. Q.—Under what circumstances are locomotive rods 
applied purposely slightly out of tram? А.—Оп some 
narrow firebox locomotives that have the firebox be- 
tween the frames, rods are applied a little longer than 
the center-to-center distance between the wheels when 
the locomotive is cold. This is to compensate for the 
expansion of that portion of the frames adjacent to the 
firebox. 

2. Q.—W hat nut on a locomotive is purposely left 
loose in assembling? A.—The nut holding the locomo- 
tive throttle valve to the throttle stem is left loose, se- 
cured only by a cotter key so that the valve will be free 
to seat properly. 

3. Q.—For what type of service are locomotives suit- 
able that have Walschaert valve gear arranged to be in 
the forward motion when the link block is at the top of 
the link? A.—Switching service. ` 

4. Q.—Why are most locomotives with Walschaert 
gear arranged to take the forward motion from the bot- 
tom half of the link? A.—If the link block is in the 
forward motion when in the bottom of the link, a failure 
of the radius hanger or reverse shaft will not cause a 
reversal of the engine when running forward. 

5. Q.—What gear in actual use is driven entirely from 
the crossheads? | A.—Young valve gear. | 

6. Q.—W hat gear in actual use is operated by the 
eccentric crank and has no crosshead connection? A.— 
Southern valve gear. 

7. Q.—What factors determine the minimum permis- 
sible thickness of a driver tire? A.—The type of service 
and weight on the drivers. 

8. Q.—Where should the oil holes in truck brasses be 
located? | A.—Experience has shown that the oil holes 
should be well around on the side of the brass rather 
than on the top. * 

9. Q.—An engineman's report says: “Front operat- 
ing lever stuck." What part of the locomotive is re- 
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ferred to? A.—The lever that operates the front coupler. 

10. Q.—Why is it often permissible to omit the shear 
keys on the high-pressure main-rod strap of a compound 
locomotive? A.—The high-pressure cylinders of a loco- 
motive seldom work any water and the bolts are not 
liable to such shearing strains as the rod bolts on the 
low-pressure main rods. 


A Correction 


The answer to Question 2 on page 364 of the August 
issue, which was published on page 440 of the October 
issue should read as follows: A.—The same results 
could not be obtained by drilling two holes, one 1/16 in. 
diameter and one 1/32 in. diameter, because the com- 
bined area of two such holes is only .00384 sq. in. 
whereas the area of a 3/32-in. hole is .0069 sq. in., a 
difference of .00306 sq. in. However, two 1/16-in. 
holes and one 1/32-in. hole would have a combined area 
of .0070 sq. in. 


What Would 
You Have Done? 


A enginehouse drama, under the title of 
*What Would You Have Done?" was published 
in the Railway Mechanical Engineer of October 1935, 
page 423. The curtain dropped at the end of Scene III 
and our readers were asked what they would have done 
in administering discipline, had they been the S. M. P. 
One of our readers in a southern city comments in the 
following words on the attitude of the S. M. P. and 
then supplies what he believes should have happened in 
Scene IV. 

“There is something off-color in the attitude of the 
S. M. P. in this sketch. I have been at the right hand 
of heads of the mechanical department for 25 years and 
I have never seen a man so unreasonable. The position 
he took could only lead to one thing, which I have devel- 
oped as Scene IV. He trapped himself, but assuming 
that he is a man of good sense his action would be about 
as indicated below.” 


Scene IV—In тне S. M. P.’s Car. 


The S. M. P. pushed a button and his secretary en- 
tered, notebook and pencil in hand. 

Bill Jones reached for his hat. The jig is up. 

“Sit down," roared the S. M. P., “I am not through 
with you yet!” 

Bill politely resumed his seat. His thoughts were none 
too cheerful. 

Turning to his secretary, the S. M. P. launched forth: 
“Take this bulletin and plaster it all over these shops 
yourself: ‘Effective at once, William E. Jones is ap- 
pointed Master Mechanic.’ I want that bulletin up within 
the next ten minutes.” The secretary vanished. 

“Bill, you fired the best roundhouse foreman on the 
railroad, but I am hiring another Master Mechanic. 
The only way I can raise your pay is to change your 
handle.” Glaring at Bill vindictively, he shouted: “Now 
that you’ve got what you want, get the H 1 out of 

ere. 

Bill highballed, but his heart was singing for he knew 
that he had at last been received into that fraternity of 
true and tried, hard-bitten, loyal railroad stock which 
has built up and run the best railroads in the world. 
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Zee Loek Core 
Drills and Reamers 


HE Zee lock cutter blades made by the Ingersoll 
Milling Machine Company, Rockford, Ill., are now 
applied to multi-blade boring tools such as core drills 
and reamers. These cutters may be reground to size by 
inserting the zee lock cutter black in the next slot, which 


“К 
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Ingersoll Zee-lock core drills апа reamers 


moves the blade out only part of a serration, thus min- 
imizing the amount of regrinding to size. Eight to 
thirty-six adjustments or resizings are possible with one 
set of blades. 

These core drills are made of either shank or of shell 
type. The coarsely spaced blades are set with rake and 
shear for free cutting. These reamers are also made 
either shank or shell type, only they have more blades 
which are set straight or with negative shear angle and 
irregularly spaced. 

The housings or bodies are of forged and heat-treated 


alloy steel, while the cutter blades can be furnished of 
forged high-speed steel, super-cobalt high-speed steel, 
Stellite, or tipped with cemented carbide. 


Planing Tender 
Journal Boxes 


ENDER journal boxes which become worn in the 

‘pedestal ways are repaired at the Silvis (Ill) 
shops of the Chicago, Rock Island & Pacific by planing 
off enough metal from the faces and sides of the ways 
to permit applying a ?4g-in. pressed-steel wear plate 
which is securely welded in place. 

In planing these boxes, they are clamped on a special 
holding jig in the planer, as illustrated, eight boxes being 
planed at one time. The base of the jig consists of a 
34-in. by 8%-in. steel bar which is accurately alined on 
the planer table by a tongue fitting into the table T-slot. 
The base bar is clamped firmly to the planer table, the 
clamping arrangement at one end being clearly shown 
in the illustration. The journal boxes are applied with 
one pedestal way straddling the base bar, while the other 
is being planed to remove any evidence of uneven wear 
and to provide space for the wear-liner application. Each 
box is placed on the base bar in such a way that it rests 
against two 114-in. stop plugs, screwed into the base 
bar and projecting 2 in. above it, these plugs serving to 
position the box and hold it against sliding under planer 
action. Special hold-down clamps are designed to engage 
projecting webs or flanges of the journal boxes, each 
clamp, except the first and last, helping to hold down 
two boxes. The clamps are tightened by nuts on 1-in. 
studs threaded into the base bar at the proper positions. 

After one side of the boxes has been machined, the 
boxes are turned over and the other side completed in a 
similar manner. The journal-box set-up time is mini- 
mized by the use of this jig and, in addition, the boxes 
are securely held so that substantial cuts can be taken 
during the planing operation. High-speed steel cutting 
tools are used. The table speed is 18 ft. per min. and 
the feed 1 in. 


Planer set up for machining 
tender journal boxes 
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THe New York CENTRAL is having 1,500 
cars repaired in its own shops at Avis, 
Pa., East Buffalo, N. Y., and Beech Grove, 
Ind. 


Tue READING is preparing to construct 
at its own shops in Reading, Pa., 25 all- 
steel caboose cars which will be equipped 
with Duryea underframes. 


THE PENNSYLVANIA has awarded a con- 
tract to the Rust. Engineering Company, 
Pittsburgh, Pa., for the construction of a 
machine shop building at Pitcairn, Pa. 


Tue Union Paciric is rebuilding 2,447 
box cars and 751 automobile cars, a con- 
siderable number of the cars having already 
been completed. Upon completion of this 
work the Union Pacific plans to convert 
a number of gondolas into hoppers. 


THe Cuicaco, Rock IstANp & Pactric 
has contracted with the Ryan Car Com- 
pany for the conversion of 170 box cars 
to single deck stock cars, the order being 
in addition to the 320 cars reported in the 
October issue of the Railway Mechanical 
Engineer. 


THe SourHERN Pactric has authorized 
$1,100,000 for air-conditioning in 1936. 
Work has already started and upon its 
completion substantially all principal trains 
will be fully air-conditioned. In addition, 
arrangements are being made for an ex- 
tension of the air-conditioning of Pullman 
cats operated in Southern Pacific trains. 


_ THe New York Cenrtrat recently has 
Increased the number of men at its East 
Buffalo, N. Y., shops to bring the total 
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up to 408 men at those shops, and also 
increased the number of men at the Beech 
Grove, Ind., shops to a total of 192. Later 
there will be a number of additional men 
employed at the Avis, Pa., shops. 


Tue CHicAco, BURLINGTON & QuiNcv 
has placed an order with the Cummins 
Engine Company, Columbus, Ind., for one 
dual power plant, Diesel-electric locomo- 
tive designed to develop a total of 900 hp. 
This locomotive, which is to be built at 
the Cummins plant, will be provided with 
electric equipment furnished by the Gen- 
eral Electric Company. It will be placed 
in mixed branch line service on the Ft. 
Worth & Denver City. 


Tue ILLINOIS CENTRAL has been allotted 
$3,000,000 for air conditioning and main- 
tenance work on equipment. This loan is 
in addition to $12,000,000 already loaned 
to the Illinois Central to create employ- 
ment for its track and shop forces. The 
work to be done with the new loan will 
create employment for Illinois Central 
shop forces at Chicago, Ill; Paducah, 
Ky.; Centralia, Ill.; Nonconnah, Tenn., 
and McComb, Miss. The work includes 
general repairs to 141 locomotives and 
tenders general overhauling and repairs to 
56 passenger cars and application of air- 
conditioning to 52, and general overhaul- 
ing and repairs to 1,297 steel underframe 
box cars. 


Union Pacific's New Train to 
Start in April 


Tue two 11-саг streamlined, light-weight 
trains being constructed for the Union 


Pacific by the Pullman-Standard Car 
Manufacturing Company will be delivered 
in March and placed in service in April 
between Chicago and .Los Angeles, Cal., 
and Chicago and San Francisco, Cal. The 
Streamliner-City of Portland, which was 
taken out of service three months ago, will 
resume service between Chicago and Port- 
land, Ore., around January 1. 


Journal Bearing Protector — 
A Correction 


In the description of the Journal Bear- 
ing Protector appearing on page 471 of the 
November issue of the Railway Mechan- 
ical Engineer the name of the company 
should be the Lewis Bolt & Nut Co., 
Minneapolis, Minn. 


Diesel Catches Fire on Test Run 


On November 20 the forward unit of 
3,600-hp. Diesel locomotive pulling the 
Santa Fe “Superchief” on a test run west- 
bound from Chicago to Los Angeles caught 
fire near Gallup, N. M. The final con- 
clusions as to the exact causes of the fire 
have not yet been developed. The train 
was brought to an easy stop when the fire 
broke out and no one was seriously in- 
jured. The train was backed in to Gal- 
lup, where a steam engine was supplied, 
which pulled it to Los Angeles. The lo- 
comotive was held for several days at 
Gallup, N. M., for a careful examination 
of all parts which could be inspected. How- 
ever, none of the parts was disassembled 
as this part of the investigation will be 
made at the plant of the Electro-Motive 
Corporation, La Grange, Ill., where repre- 
sentatives of the Santa Fe, the I. C. C. 
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Bureau of Locomotive Inspection and the 
locomotive builder will be present. 

The fire, which occurred in the forward 
unit of the 3,600-hp. Diesel-electric loco- 
motive hauling the test train did not 
damage the rear unit and only one of the 
Diesel motors in the front unit was dam- 
aged to any extent. The locomotive pulled 
a train back to Chicago, arriving Novem- 
ber 26 and the damaged unit was then 
taken to the Electro-Motive Corporation 
plant for the disassembly inspection. 

The run from Chicago to Los Angeles 
was being made preparatory to establish- 
ing a regular reduced schedule between 
those cities. President Bledsoe, Vice- 
Presidents Etter and Houghton, and other 
officers of the road and a number of guests 
were aboard. 

The speed from Chicago to Kansas City, 
451 miles, had averaged 65 miles an hour; 
from Kansas City to La Junta, 540 miles, 
the average was 65 miles an hour; from 
La Junta to Gallup, 509 miles in moun- 
tainous territory, the average had been 
50 miles an hour. The run had promised 
to set a speed record between Chicago and 
Los Angeles, until the accident occurred. 

The speed was limited to a maximum of 
98 miles an hour, which repeatedly had 
been approached for long distances. Presi- 
dent Bledsoe said that the accident to the 
Diesel would not stop the railroad’s de- 
termination to inaugurate at an early date 
Diesel engine fast service between Los 
Angeles and Chicago. 


Tue Linx-Bett Company has moved 
its executive offices from 910 South Mich- 
igan avenue to the Bell building, 307 North 
Michigan avenue, Chicago. 


Frank J. Foey, vice-president in charge 
of sales of the American Locomotive 
Company, New York, has been elected a 
director of the company. 


Henry W. Fou ps has been elected vice- 
president of The Permutit Company, New 
York. Mr. Foulds will correlate and di- 
rect all sales, promotion and advertising. 


Кытн J. Evans, manager of sales pro- 
motion of Joseph T. Ryerson & Son, Inc., 
has also been appointed manager of the 
sales promotion division of the Inland 
Steel Company. 


ЈоѕЕРН M. BaunisH has been appointed 
director of sales of the metallic packing 
division of the Felt Products Manufac- 
turing Company, with headquarters at 1508 
Carroll avenue, Chicago. 


J. Homer PLATTEN has been appointed 
executive assistant to the president of the 
American Car and Foundry Company. Mr. 
Platten recently resigned as assistant to 
comptroller of the Westinghouse Electric 
& Manufacturing Company. 


Frank V. Вон, sales office manager 
of the Allegheny Steel Company, Brack- 
enridge, Pa. has been promoted to the 
position of service manager, succeeding M. 
E. Harris, who was recently appointed as- 
sistant general manager. 
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Otto S. Beyer Appointed to 
Mediation Board 


PnaEsrpENT Roosevelt on November 7 an- 
nounced the appointment of Otto S. Beyer, 
who for the past two years has been di- 
rector of the Section of Labor Relations 
in the organization of the federal co-ordi- 
nator of transportation, as a member of 
the National Mediation Board, succeeding 
John F. Carmody. Mr. Beyer has had a 
long experience in railroad labor relations 
matters, after an extensive experience in 


mechanical, experimental, and personnel - 


Otto S. Beyer 


Supply Trade Notes 


J. D. Мсбпллѕ, assistant manager of 
the Montreal Locomotive Works, Ltd., 
Montreal, Quebec, Canada, has been ap- 
pointed works manager and William 
Townsend has been appointed superinten- 
dent. 


SaMuEL Р. GoopLoE has been appointed 
representative of the Union Metal Prod- 
ucts Company, the Railway Metal Prod- 
ucts Company and the Standard Railway 
Equipment Company, with headquarters 
at Richmond, Va. 


N. H. Orr, until recently a member of 
the staff of the American Iron & Steel 
Institute, New York, has been appointed 
general manager of sales of the Colorado 
Fuel & Iron Company, with headquarters 
at Denver, Colo. 


J. Н. Ѕмітн, manager of the Boston 
branch of the West Disinfecting Com- 
pany, Chicago, has been appointed eastern 
representative in charge of railroad depart- 
ment sales, with headquarters at 51 Com- 
mercial Wharf, Boston, Mass., and 42-16 
Barn Street, Long Island City, N. Y. 


Tue TnHwiNc INSTRUMENT COMPANY, 
Philadelphia, Pa., makers of pyrometer 
apparatus, has changed its name to the 
Thwing-Albert Instrument Company. Dr. 
Charles B. Thwing is president and Ed- 
ward J. Albert, whose name is now joined 
with Dr. Thwing’s in the firm, has been 
associated with the company for the past 
17 years as manager and secretary. 


work, and from 1920 to 1933, when he 
joined Mr. Eastman’s staff, he was en- 
gaged as a consulting engineer, first in 
New York and later in Washington. He 
was born at Woodridge, N. J., on Sep- 
tember 18, 1886, and was educated in the 
public schools, Stevens Preparatory 
School, and Stevens Institute of Technol- 
ogy, from which he received the M.E. de- 
gree іп 1907. After graduate work at the 
Universities of New York and Pennsyl- 
vania, he was a machinist apprentice with 
the E. W. Bliss Company, Brooklyn, N. Y., 
the Midvale Steel Company, Philadelphia, 
Pa., and the Erie Railroad. He later be- 
came special motive power engineer with 
the Erie, foreman of a district shop of the 
Chicago, Rock Island & Pacific, and in 
1916 was placed in charge of the railroad 
engineering experiment work and the loco- 
motive testing laboratory at the University 
of Illinois. During the World War he 
participated in the organization of the 
U. S. School of Military Aeronautics and 
later he was called into the service of the 
army, with the rank of captain, to organ- 
ize and train technical personnel for rail- 
way and heavy artillery maintenance. 
During 1919 he acted with the railroad 
labor organizations in devising a plan of 
co-operation with the U. S. Railroad Ad- 
ministration, and he later served as engi- 
neering counsel for the shop craft unions 
and other labor organizations. He was 
also managing director of the Railway La- 
bor Research Foundation. 


Frank Е. Caunes, formerly manager of 
sales of the Bar division of Corrigan, 
McKinney Steel Company, has been ap- 
pointed assistant manager of sales of the 
Bar division, Republic Steel Corporation, 
with headquarters at Youngstown, Ohio. 
In his new capacity, Mr. Chiles will assist 
W. F. Vosmer in supervising the sales of 
all carbon semi-finished steel bars, shapes 
and plates produced by Republic. 


Tue ParNT Division of Aluminum In- 
dustries, Inc., Cincinnati, Ohio, manufac- 
turer of Permite Aluminum paint has 
appointed C. L. Welch, Lee S. Abbott and 
George E. Fox as district managers. Mr. 
Welch will contact the trade in Minne- 
sota, Wisconsin, Michigan, Indiana, Illi- 
nois and Ohio, with headquarters at the 
Chicago branch office. Mr. Abbott will 
represent Permite in Kansas, Missouri, 
Oklahoma, Arkansas, Louisiana and 
Texas, with his headquarters at 308 
Wright building, Tulsa, Okla., and Mr. 
Fox will cover the territory along the 
Atlantic seaboard, including that portion 
of the country east of Pittsburgh and as 
far south as Virginia. His headquarters 
will be in the office of Aluminum Indus- 
tries, Inc, in New York City. 


Tur DEARBORN CHEMICAL COMPANY, 
Chicago, has purchased the Electro-Chem- 
ical Engineering Corporation from the 
Pyle National Company, and will operate 
it as a subsidiary company to market the 
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Gunderson foam-meter and all other prod- 
ucts of the Electro-Chemical Engineering 
Corporation, associated with the scientiflc 
treatment of boiler waters. L. O. Gunder- 
son, vice-president of the Electro Chemical 
Engineering Corporation, has become as- 
sociated with the Dearborn Chemical Com- 
pany as assistant to the vice-president and 
consulting chemical engineer. 


Sypney Buck.ey, formerly vice-presi- 
dent and general manager of the Niles 
division, at Philadelphia, Pa., of the Shep- 
ard Niles Crane & Hoist Corporation, has 
been elected president of the corporation, 
and Herbert W. Gledhill, formerly man- 
ager of the Philadelphia district office, has 
been elected vice-president and general 
sales manager, both with headquarters at 
Montour Falls, N. Y. 


R. H. GARDNER, division manager of the 
Washington, D. C., office of A. M. Byers 
Company, has been transferred to Pitts- 
burgh, Pa., as manager of steel pipe sales; 
and E. L. MacWhorter, manager of the 
Philadelphia division, has been transferred 


to Washington, where he will head the : 


combined activities of both divisions now 
known as the Washington division. Dis- 
trict representatives will be maintained, as 
formerly, in Baltimore, Md., and Phila- 
delphia, Pa. 

О. К. WikaNprR has been awarded the 
Melville Medal for 1935 by the American 
Society of Mechanical Engineers for his 
paper on Draft Gear Action in Long 
Trains. The paper, presented at the 1934 


O. R. Wikander 


annual meeting, covers investigations spon- 
sored by the Edgewater Steel Company, 
Pittsburgh, Pa. The medal is provided by 
an endowment established by Rear Ad- 
miral George W. Melville, a past president 
of the Society. 

Tuomas W. DrLANTY, who has been 
covering the eastern territory since 1930 
for Joseph T. Ryerson & Son, Inc., Chi- 
cago, has been appointed manager of east- 
ern railroad sales with headquarters at 
Jersey City, N. J. Mr. Delanty has been 
with the Ryerson company since 1918. He 
handled the export business in China and 
Japan for the Machinery division until 
1925, since which time he has been in its 
railroad sales division. During the war 
period Mr. Delanty served in the Naval 
Ordnance as chief inspector of munitions, 
guns, and sight mechanisms. 
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Joun F. Raps, who has been appointed 
vice-president of the Okadee Company and 
the Viloco Railway Equipment Company, 
with headquarters at Chicago, entered rail- 
way service as a special apprentice in June, 
1900, with the Burlington, Cedar Rapids 
& Northern, now a part of the Chicago, 
Rock Island & Pacific. In July, 1904, he 
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John F. Raps 


resigned to accept a position with the To- 
ledo, St. Louis & Western at Frankfort, 
Ind. and in April, 1905, he entered the 
employ of the Illinois Central at Waterloo, 
Iowa. In April, 1909, he was appointed 
general locomotive inspector, with head- 
quarters at Chicago, and in July, 1930, re- 
signed to become central manager of the 
Okadee Company and the Viloco Railway 
Equipment Company, which position he 
held until his recent election to the vice- 
presidency. 


C. A. Сневвү, assistant manager of 
sales, Carbon Bar division of the Repub- 
lic Steel Corporation, has been appointed 
district sales manager in the Buffalo, 
N. Y., territory, succeeding Thomas В. 
Davies, who has been transferred to Re- 
public, Alloy Steel division, Massillon, 
Ohio, as special representative. 


A. E. Момсн, Jr., has been appointed 
district manager of the New York branch 
and manager of the Export department 
of the Garlock Packing Company, Pal- 
myra, N. Y. Mr. Munch served as Chi- 
cago branch representative of the com- 
pany, handling northwestern railroad and 
industrial accounts, until his appointment 
as branch manager at Palmyra. 5. E. 
Anderson, representative of the company 
in western Canada at Winnipeg, Manitoba, 
has been appointed district manager of the 
Palmyra branch, with headquarters at 
Palmyra. 


THE KrasiNG Car BRAKE COMPANY, 
Chicago, has concluded an arrangement 
with the Vermilion Malleable Iron Com- 
pany of that city, giving the latter com- 
pany exclusive rights to manufacture and 
sell Klasing hand brakes throughout the 
United States, Canada and Mexico. Dis- 
trict sales representatives will be located 
in New York, Philadelphia, Pa., Wash- 
ington, D. C., Boston, Mass., Richmond, 
Va., Roanoke, St. Paul, Minn., St. Louis, 
Mo., Denver, Colo, and San Francisco, 
Cal. 


Rosert J. Моккімс, district sales man- 
ager of the Republic Steel Corporation, 
in the Cincinnati, Ohio, territory, has been 
appointed district sales manager in the 
Birmingham, Ala., territory, succeeding 
Kenneth D. Mann, who has resigned to 
become executive vice-president of the 
Truscon Steel Company. Paul R. John- 
ston, of the Cincinnati office of the Repub- 
lic Steel Company, succeeds Mr. Working 
as district sales manager in the Cincinnati 
territory. Charles W. East, of the Bir- 
mingham, Ala., office, has been appointed 
assistant manager of sales in Republic's 
Pipe division, succeeding George E. Clif- 
ford, who has been appointed district sales 
manager in Los Angeles, Calif., territory. 


Obituary 


ARTHUR WYMAN, assistant to the presi- 
dent of the Chicago Railway Equipment 
Company, Chicago, died suddenly on No- 
vember 19. 


Rosert Tirrr Turner, vice-president 
and general sales manager of the Shepard 
Niles Crane & Hoist Corporation, Mon- 
tour Falls, N. Y., died in New York City 
on November 13, at the age of 49 years. 


CHESTER A. Crort, sales representative 
for the Railroad division of A. M. Byers 
& Company, with headquarters at Pitts- 
burgh, Pa., died on November 25 at the 
Valley Hospital, Sewickley, Pa. 


GrorcE H. Green, president of the Na- 
tional Waste Company, Chicago, died in 
that city on October 13 of heart failure. 
Mr. Green was born in Chicago on De- 


Matzene Studio 
George H. Green 


cember 19, 1886, and began his railroad 
career in the testing department of the 
Chicago, Rock Island & Pacific at Chi- 
cago, where he served 12 years as inspec- 
tor and chief inspector. In 1914, he re- 
signed to become railroad representative of 
the Garlock Packing Company. In 1916, 
he entered the employ of the National 
Waste Company as a representative and 
during the war served as a lieutenant frqm 
June, 1917, to June, 1919. In the latter 
year he returned to the National Waste 
Company as vice-president, which position 
he held until 1922, when he was elected 
president. 
(Turn to next left-hand page) 
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Franklin parts fit—In applying 
them there is no labor cost for 
fitting. They are built to original 
dimensions of carefully selected 
materials— they avoid road fail- 
ures and excessive maintenance. 
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BALANCED POWER 
(Zi FUEL COSTS 


Locomotive cylinders correctly proportioned for road 
speeds, with the extra power needed for starting and accel- 
erating provided by the Locomotive Booster, insure a 
power unit of maximum fuel economy and minimum main- 
tenance. 
‚ A motive power unit such as this is properly balanced as 
to power required for both road speeds and starting ranges. 
It permits of a lighter unit that is working at its maximum 
fuel efficiency all of the time it is hauling its train. 
This fuel efficiency is available in any locomotive whether 


for heavy freight or light high speed service. 


FRANKLIN RAILWAY SUPPLY COMPANY, Inc. 
NEW YORK CHICAGO MONTREAL 


General 


Н. M. Situ, master mechanic of the 
Saskatoon division of the Canadian Na- 
tional, has been appointed acting superin- 
tendent of motive power and car equip- 
ment of the Saskatchewan district, with 
headquarters as before at Saskatoon, Sask. 


J. C. HassETT has been appointed as- 
sistant to general mechanical superinten- 
dent of the New York, New Haven & 
Hartford, with headquarters at New Ha- 
ven, Conn. It was incorrectly stated in 
the November issue that Mr. Hassett had 
been appointed assistant to general me- 
chanical engineer. 


WiLLIAM ELMzm, special engineer on the 
staff of the chief engineer of the Pennsyl- 
vania, retired from active duty on No- 
vember 1. Mr. Elmer was born at Tren- 
ton, N. J., on September 29, 1870. He is 
a graduate of Princeton University (1892) 
and Princeton Electrical School (1895). 
He first entered the service of the Penn- 
sylvania during the summer of 1892 as a 
fireman and subsequently became an ap- 
prentice at the Meadows Shops, near Jer- 
sey City, in 1896. He served successively 
as special apprentice at the Altoona Works; 
general foreman of electric car service of 
the West Jersey & Seashore (now P. R. 


Marinac has furnished us with the fol- 
lowing explanation of the three cartoons 
which appear elsewhere in this issue: 

Page 506. It was not necessary to shut 
down the plant of a laundry and dry clean- 
ing company at Roanoke, Va. for the 
mere matter of overhauling a boiler. In- 
stead of closing the place, a Norfolk & 
Western Railway locomotive was called 
into service. It backed up to the plant's 
coal dump and the necessary steam con- 
nections were made for the locomotive to 
keep the plant running. 

Page 511. England's little railroad, the 
Romney, Hythe & Dymchurch, which runs 
on a 15-in. track, could lay a double track 
between the rails of a standard track. 
The standard track measures 4 ft. 8% in. 
from rail to rail, or nearly four times the 
distance between the rails on the Romney 
line. 

Page 519. World travelers who have 
the time and money to go places and see 
things wonder why more people do not 
go out of the beaten path of travel to ride 
on a little boat that makes regular trips in 
that part of Germany known at East Prus- 
sia and which skirts the much discussed 
Polish Corridor. The boat itself is not 
unlike hundreds of other steamers that ply 
the rivers and lakes of Europe, but the 
route that it covers—and its manner of 
getting over that route—provide thrills 
that passengers never forget. The craft 
not only plows through the waters of 
canals, rivers and lakes, but at times, 
leaves the water and climbs over the slopes 
of hills and mountains—a man-made 
amphibian monster. During its 100-mile 
round-trip journeys from the town of 
Elbing to communities further south and 
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Personal Mention 


William Elmer 


R.) ; assistant master mechanic at the Al- 
toona machine shops. In 1903 he was ap- 
pointed assistant engineer of motive power 
at Altoona, Pa., and in 1906 became master 
mechanic of the Pittsburgh division. In 
1911 he became superintendent of motive 
power of the Buffalo and Allegheny divi- 
sion; from 1917 to 1926, was superinten- 
dent, successively, of the Schuylkill, Phil- 
adelphia and Middle divisions, and in Jan- 
uary, 1926, was appointed special engineer 


MARINAC’S RAIL ODDITIES 


inland, it passes over the foothills of five 
mountains and manages the high and dry 
portions of the “voyage” as well as those 
stretches which it covers in the water and 
under its own power. 

Years ago when the little steamer was 
built, engineers had surveyed the route 
that it was to travel and decided that it 
would be impractical to build locks be- 
tween the various bodies of water along 
the way. No less than 20 locks would be 
needed to raise and lower the boat over 
the mountains and the cost would have run 
into millions of dollars. Why not, they 
said, lay rails between the stretches of 
water and take the boat for a ride over- 
land when it came to the end of a lake 
or the headwaters of a canal? It would 
not be a difficult engineering feat to build 
a strong cradle for the little steamer and 
lay the rails so that the boat could sail 
into the crade—which could be firmly fas- 
tened to a sort of overgrown flat car— 
and be pulled by cable out onto the rail- 
way line and over the hills to the next 
navigable lake or stream. The cost of 
such a system would be only a fraction 
of the expense of locks. Much time 
would be saved in making the trip and 
the passengers would get a great kick out 
of "coming round the mountain," from 
which they could look down on the neat 
little villages nestling in the valleys. 

The trial trip was a complete success. 
The engineers had done their work well 
and the series of power plants they built 
along the way made easy work of pulling 
the boat out of the water and up the 
mountain sides. The network of tracks 
was equipped with strong steel cables 
which were hooked to the cradle. The 


at Philadelphia. Mr. Elmer is a member 
of the Americàn Society of Mechanical 
Engineers and is the author of an A. S. 
M. E. paper entitled “Avoidable Waste in 
the Operation of Locomotives and Cars.” 


Master Mechanics and 
Road Foremen 


W. ALEXANDER has been appointed 
master mechanic of the Saskatoon division 
of the Canadian National, with headquar- 
ters at Saskatoon, Sask., to succeed H. M. 
Smith. 


P. Baker, general foreman on the Belt 
Railway of Chicago, has been appointed 
master mechanic of this company and the 
Chicago & Western Indiana, with head- 
quarters at Chicago. 


Е. К. MrrcHELL, master mechanic of 
the Cleveland, Cincinnati, Chicago & St. 


“Louis, at Indianapolis, Ind., has been ap- 


pointed also master mechanic of the In- 
dianapolis Union. 


Car Department 


W. C. VANHOOK, assistant car foreman 
of the Interstate Railroad Company, has 
been appointed general car foreman, with 
headquarters at Andover, Va., succeeding 
M. D. Wampler, deceased. 


cable was wound around huge drums in 
the power plants, and when the machinery 
was put into motion, the steamer moved 
out of the water and over the land as 
though drawn by some gigantic but gentle 
hand. When the steamer has to travel 
down hill, it is necessary, of course, to 
pay out cable from the big drums and 
keep the boat snubbed so that it will not 
go rolling down the rails of its own 
weight. Powerful brakes keep the de- 
scending steamer in control at all times. 

The natives of East Prussia have be- 
come used to riding on the boat that trav- 
els on land as well as in the water, and 
they have no fear of an accident while 
they are riding up the side of a moun- 
tain, or down the other side. Sometimes, 
however, travelers who are making the 
trip for the first time wax exceedingly 
nervous when the boat quits the water, 
and they have to be assured by the skip- 
per that the mechanism is strong and in 
good order and that there is not the 
slightest danger that the cable will break. 
Even if it did, there would not be a ship- 
wreck on land, because the cradle is fitted 
with highly efficient emergency brakes 
that would cramp against the rails and 
stop the boat dead before it could roll its 
own length. 

The good people of Elbing are as proud 
of their mountain climbing boat as they 
are of their iron foundries and their loco- 
motive works. Visiting celebrities are al- 
ways taken for a ride on the curious craft 
and all travelers who find their way that 
far north in Germany are urged to plan 
their itineraries so that they can make a 
trip, the like of which is not to be had 
anywhere else in the world. 
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О THE many for whom Wyandotte 
T: an essential part of successful 
business operation we say, “Merry 
Christmas, Happy New Year and Many 
Thanks! Were glad to be associated 
with you and we hope we'll long 
continue to merit your confidence." 

And to those of you who 


may not now be enjoying the 
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efficiency and economy of Wyandotte 
we also say, “Merry Christmas and 
Happy New Year!” But we add “The 
New Year will be happier and more 
prosperous if you make Wyandotte 
a part of your business equipment.” 
It’s up to us to prove it, of 
course. And we will, at your 


convenience. 


THE GET OF THE 


HE iron horse of 
days gone by has 
bred a noble line of 
thoroughbreds in the 


locomotives of today. 


Sleek, fast, clean- 
lined, efficient, these new engines mark 
a new day in railroading. 

And to their development, steel has 
contributed much. For the designer 
and the metallurgist have worked hand 
in hand in perfecting the new equip- 
ment. USS High Tensile Steels have 
made possible a material lightening of 
many structural parts with no sacrifice 


in strength. Alloy steels of various 


chemistries have provided new strength, 
added impact values, greater resistance 
to fatigue for many parts. Rolled steel 
has simplified design, speeded up con- 
struction. USS Stainless Steels have 
brought new beauty, new longevity to 
equipment. In virtually every branch 
of railroading steel is helping railroads 
render a better, more dependable serv- 
ice to American business. 

Each of the subsidiary manufactur- 
ing companies of the United States 
Steel Corporation is prepared to assist 
you with information, and with tech- 
nical data to meet your needs. Please 


feel free to call upon them. 


FOR TRAIN LINES 


USS High Tensile Steels are used for 
many specialties to lessen weight and to 
guard against corrosion. National Cor- 
Ten Train Line Pipe reduced weight for 
this equipment on a new car by 24.2%. 
Doors, ends, roofs, and other units of 
USS Cor-Ten lower the dead weight. 


FOR FREIGHT CARS 


Material reductions in weight with no 
sacrifices in strength are possible with 
the new USS High Tensile Steels. A 
new hopper car built of USS Cor-Ten 
is 4 tons lighter. A new box car cuts 
weight 26.8% with USS Cor-Ten. - 


FOR THE “STREAMLINERS” 


Notably successful have been some of 
the new streamline trains built of USS 
Stainless Steel (USS 18-8). Very high 
physicals make possible great strength 
with light weight and a corrosion-proof 
surface that makes beauty long-lived 
and maintenance correspondingly lower. 


FOR ALL CARS 


Wrought steel wheels (Carnegie and 
llinois) are light in weight yet with 
great strength rolled in for dependability 
and safety. There are types for every 
trvice . . . single and multiple wear. 


Steel structures of all classes, 
turntables, transmission 
towers and component parts • 
Black and galvanized sheets, 
automobile sheets, electrical 
sheets, sheets for special pur- 
poses, tin and terne plates; 
Keystone Rust-Resisting Cop- 
per-Steel Products; USS Stain- 
less and Heat-Resisting Steel; 
USS High Tensile Steel • Wire 
AMERICAN BRIDGE 


AMERICAN SHEET AND TIN PLATE 


COMPANY 


fencing, barbed wire, wirerope, 
electrical wires and cables, 
nails, manufacturing wires, 
cold rolled strip steel. Springs • 
Concrete reinforcement • CB 
Sections, structural shapes, 
piling, plates, bars, flats, bil- 
lets • Axles • Wheels « GEO 
Track Construction ¢ Rails and 
track material e Cyclone Chain 
Link Fence—also lawn fence, 
COMPANY 


SEE 


wire screen cloth, wire belting, 
and wire specialties * Special 
Track Work and Accessories e 
Standard pipe, copper-steel 
pipe,rotary rolled pipe, electric- 
welded pipe, hammer -welded 
pipe, boiler tubes, seamless 
mechanical tubing, special dip- 
ped and coated pipe, cement- 
lined pipe, cylinders, couplings 
e Universal Atlas Cements. 


CYCLONE FENCE COMPANY 
NATIONAL TUBE COMPANY 


TENNESSEE COAL, IRON & RAILROAD 


AMERICAN STEEL & WIRE COMPANY 


CARNEGIE-ILLINOIS STEEL CORPORATION 
COLUMBIA STEEL COMPANY 


COMPANY 


UNIVERSAL ATLAS CEMENT 
COMPANY 


SCULLY STEEL PRODUCTS COMPANY, Warehouse Distributors 
UNITED STATES STEEL PRODUCTS COMPANY, Export Distributors 


A new lightweight de luxe coach, with 

built-in G-E air conditioning and 
axle-mounted generators. Ten of these 
cars are in main-line service on the 
Boston & Maine 


A standard coach—in regular service on 

the New York Central. In addition, 

46 other cars on this road use G-E 
axle-mounted generators 


On desert runs, where air conditioning is put to a real test. 
Union Pacific operates 10 of these 75-seat standard 
coaches, equipped with G-E air conditioning and 
body-mounted generators 


One of fifty modern, lightweight, streamlined coaches 2 A standard club-diner; modernized and equipped 
on the New Haven that are equipped with G-E air with G-E air conditioning and axle-mounted 
conditioning and axle-mounted generators generator. In daily service on the Lehigh Valley 


v 


"UU а um ua sid 
On the Burlington's Diesel-electric trains, the Twin G-E air conditioning on the electrified section 
Zephyrs. Head-end power runs the G-E air-condition- of the Pennsylvania. This equipment, on both 
ing equipment. The Burlington also operates 16 motor car and trailer, receives its power from 
G-E body - mounted generators on standard cars the 11,000-volt overhead 


RAL ELECTRIC air-conditioning equipment can be furnished to fit any 
car — standard, lightweight, or streamlined. It can be built to take its power from 
the axle (with either an axle-mounted or body-mounted generator supplying power 
for the compressor, batteries, and lights); from the overhead on electrified sections; 
from a head-end power supply on Diesel-electric trains; from wayside electric circuits 
in terminals or yards. 

Specify complete air-conditioning equipment by G. E. 
General Electric Company, Schenectady, New York. 
285-2 


GENERAL (2 ELECTRIC 


1935 RAILWAY MECHANICAL ENGINEER 


Early in 1935 Baldwin completed an order for five of 


these single-expansion articulated locomotives for 


the Seaboard Air Line Railway. 


They are now operating in fast freight service on 
the 254 mile run between Richmond and Hamlet 


on the Virginia-Carolina division. 


бепе] Specifications At the speeds required today, these locomotives 


Cylinders (4) 29" x 30" А 

Р Steam жй 230 Ib. are capable of hauling about 50 per cent more 
Drivers diam. 69" 
Weight on drivers 330,000 lb. 
Weight, total engine 480,000 Ib. 
Weight, engine and tender 781,300 lb. 
Tractive force 82,300 Ib. service. 


tonnage than the locomotives they replaced in this 


It takes Modern Locomotives to make money these days! 


THE BALDWIN LOCOMOTIVE WORKS 


PHILADELPHIA, PENNA. 
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MAIN AND SIDE RODS OF THE "Commodore 
Vanderbilt" NOW TIMKEN-EQUIPPED 


W'" the installation recently of Timken 
Bearing Equipped main and side rods and 
crossheads, the New York Central's streamlined 
"Commodore Vanderbilt" became completely 
Timken-equipped with the exception of the trailer 
truck. This locomotive was previously equipped 
with Timken Bearings on the engine truck axles, 
driving axles and tender truck axles, and these 
bearings have made over 480,000 miles. The appli- 
cation of Timken Bearings to the rods and recipro- 
cating parts is not the only interesting feature. 


THE TIMKEN ROLLER 
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BEARING COMPANY, 


DECEMBER, 1935 


Through the use of Timken High Dynamic 
Steel developed and produced in the plant 
of The Timken Steel & Tube Company, the 
combined weight of the reciprocating parts, 
pistons, piston rods, crossheads, and front 
half of main rods has been reduced to 941 
lbs. per side as compared with 1971 165. for 
standard construction. Weight on the main 
crank pin has been reduced 354 lbs. or 
22%. The front half of the Timken Main Rod 
weighs only 207 lbs.—less than half the weight 
of standard construction. This weight reduction 
has been made without sacrificing strength. On 
the contrary, the new light weight parts are 
actually stronger than the old heavy parts. The 
actual weight of the Timken Main Rod is 485 lbs. 
and the Timken Side Rods weigh 287 lbs. each. 
The "Commodore Vanderbilt" has now gone back 
into regular service. Its future performance will 
undoubtedly be watched with renewed interest. 


CANTON, OHIO 


TIMKENZ BEARINGS 
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(C ÒXWELDING PROVIDES - 


permanently leakproof piping allow cost 


@ Many advantages—strength, ductility, ease of installa- 
tion, simplified insulation, convenience of making 
alterations, high efficiency, and low cost—make oxwelded 
piping particularly adaptable to the railroad field. 

The Oxweld Railroad Service Company has sponsored 
research in the field of oxwelded piping which has resulted 
in the development of efficient procedures for making 
strong, leakproof lines in all types of metals, for all types 
of piping services. Complete information and instruction 
is available for interested Oxweld clients. 

For almost a quarter of a century Oxweld Railroad Serv- 
ice has been providing for the majority of the Class I rail- 
roads, Oxweld procedures for the efficient and profitable 


use of the oxy-acetylene process. 


THE OXWELD RAILROAD SERVICE COMPANY 
Unit of Union Carbide and Carbon Corporation 


NEW YORK—Carbide and Carbon Building 
CHICAGO—Carbide and Carbon Building 


@ HIGH SPEED AND STRENGTH AT LOW COST. 
Improved methods recently introduced have increased the speed of 
welding together lengths of pipe, made installation easier, and 
substantially reduced the cost. Railroads can profit by extending 
the use of oxwelding for new pipe line construction and for pipe 
maintenance. 


y 
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A New British Book 


Diesel Locomotives and Rail Cars 
By BRIAN REED 


The latest book on Diesel traction in which 
operating results of many types of Diesels are sur- 
veyed on railroads in many countries. The book 
is well illustrated with photographs and line draw- 
ings and there are tables showing comparative 
operating costs of Diesel and steam locomotive, 
using cheap fuel oil. 

198 pages, 131 illus., 514 x 9, cloth, $2.50 


New Safety Appliances 
United States Safety Appliances 


This is the 14th or 1935 edition of the official 
A. A. R. book in a waterproof imitation-leather 
binding. It contains safety appliances for all 
classes of cars and locomotives with changes in 
laws and ruling since the previous edition published 
in 1928. Included are the latest classification of 
defects to be reported to the Interstate Commerce 
Commission. 

120 pages, 49 scale drawings, 714 x 334, flexible, $1.00 


Ready January 20th 
Trains, Tracks and Travel 


By T. W. VAN METRE 
Professor of Transportation, Columbia University 
This story of railroading in all its branches is 
for young people and others who are not well 
acquainted with the subject. The book has gone 
through three editions. The fourth, with an added 
chapter on streamlined trains, will be ready shortly. 
Air conditioning, the new AB brake equipment and 
other changes which have occurred since 1931 have 
been added to chapters to bring them up to date. 
The many illustrations are from "Railway Age." 
306 pages, 250 illus., 6 x 9, cloth, $3.00 


TEN DAY FREE EXAMINATION 
COUPON 


SIMMONS-BOARDMAN PUBLISHING COMPANY 
30 CHURCH STREET, NEW YORK, 

Please send me the book or oris PORE below 
for ten day's tree examination. If satisfactory I will 
Hie Ше list price. Otherwise I will retum the 


( ) Diesel Locomotives and Rail Cars, ( ) Locomotive Valve Setting, $3.00 


) Air Brake Inspector's Handbook, 
( ) United States Safety Appliances, 
$1. () Practical Rai ЖАШ and 
( ) Trains, Uem and Travel, $3.00 
( ) Locomotive and Boiler Inspector's () а ret, $5. 
камен ала о 


Company” 2. ase eee ааа атаар Роѕ оп. .................. 
(This offer is limited to retail purchasers іп the United States 2 Canada) 


E. 12-35 


Good Mechanical Department Books 


Locomotive and Boiler Inspector's 
Handbook 


By A. J. O'NEIL 
Locomotive Inspector, Transit Commission of the State of 
New York 


This book furnishes information for anyone who 
wishes to pass an examination for the position 
of locomotive or boiler inspector. Included are 
162 questions which might well form the basis of 
an inspector's examination. All Federal laws, 
rules and requirements of the Interstate Commerce 
Commission are included. 

291 pages, 140 illus., 5 x 8, flexible, $2.50 


Locomotive Valve Setting 
By JACK BRITTON 
Valve Setting Specialist 
The author explains the usually carefully 
guarded secrets of valve setting. In natural se- 
quence, with the aid of simple drawings and with- 
out puzzling mathematical formula, he shows how 
to follow most any "stunt" that the practical loco- 
motive shopman may run into. 
350 pages, 210 illus., 5 x 714, flexible, $3.00 


Air Brake Inspector's Handbook 


By CARL O. GLENN 
Air Brake Engineer 
This book covers all the new air brake equipment 
except the ET and AB freight brake. Special 
treatment is given to defects, tests and remedies of 
air brake apparatus. Air brake inspectors, freight 
and passenger car inspectors, enginemen, ma- 
chinists and carmen assigned to air brake repair and 
car shop foremen will find this book very useful. 
328 pages, 110 illus., 5x71^, flexible, $3.00 


Practical Railway Painting and 
Lacquering 
By H. HENGEVELD, C. P. DISNEY and W. J. MISKELLA 


Every phase of railway painting is discussed. 
The use of the spray-gun is explained in detail, 
and cost charts of new and old methods are a 
feature. One table shows the characteristics of 
various glazing and mixing knives. There is a 
chapter on sand blasting which includes informa- 
tion on all grades of sandpapers. 

267 pages, 164 illus., 22 charts, 6 x 9, Fabrikoid, $3.50 


Railway Fuel 


By EUGENE McAULIFFE 
President of Union Pacific Coal Company 

This is the only book which completely covers 
the railway fuel problem. The coal industry is 
described in its relation to the transportation and 
use of coal and coal substitutes such as oil, by 
the steam railroads. The text is supplemented by 
charts and tables. 

480 pages, 86 illus., appendices, 6 x 9, cloth, $5.00 
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S 0 
BETHLEHEM 
STEEL 


This One Tool Steel 


handles many railway-shop jobs 


AILWAY shop-men who use Bethlehem 

Omega handle many different jobs 

with this single grade of high-performance 
alloy tool steel. 


Omega is primarily an impact- resisting 
steel, combining extremely high tensile 
strength with great toughness. It is un- 
matched for tools subject to the battering 
of pneumatic hammers. Pneumatic and 
hand chisels, rivet sets, blacksmith tools, 
rivet busters, beading tools and punches 
made of Omega Steel bear up under pun- 
ishment that no tool steel, lacking Omega's 
toughness and stamina, could survive. 


Omega's high properties make it also an 
excellent steel for shear blades. Many shops 
have standardized on it for this purpose. 


Using Omega for all these tasks not only 
provides better tools that last longer and 


work faster, but also reduces the number 
of grades of steel that must be stocked, 
and simplifies heat-treating. One standard 
procedure covers a wide range of tools. 


Heat-treated, Bethlehem Omega Tool Steel 
develops a tensile strength of 340,000 Ibs. 
per sq. in. in combination with an Izod 
value of 7 ft.-lbs. If greater toughness is 
needed a slightly higher drawing temper- 
ature runs the Izod value up to 15 ft.-lbs. 
with only a trifling reduction of tensile 
strength, to 320,000 lbs. per sq. in. 


Omega Steel is readily forged at about 
1750 deg. F. In heat-treatment it responds 
to a wider temperature range than carbon 
steels. No expensive equipment is needed. 


On the following page are listed other 
Bethlehem Tool Steels, each an outstand- 
ing performer in its field. 


Whatever the Job, you'll find a grade of | 


BETHLEHEM TOOL STEEL 


that is just right for it 


BETHLEHEM SPECIAL HIGH-SPEED 
TOOL STEEL 

Bethlehem Special High-S Tool Steel is 
used for lathe, planer, boring, slotting, shap- 
ing and other roughing tools. It is also 
used for twist drills, milling cutters, taps, 
reamers, gear cutters, inserted saw teeth, in- 
serted milling-cutter teeth, special dies, wood- 
working tools, punches, and threading dies. 
At forging heat this steel can be readily 
formed into shapes necessary for making intri- 
cate tools. Its properties are such that it can 
be easily annealed. 


BETHLEHEM EXTRA-SPECIAL HIGH- 
SPEED TOOL STEEL 

Bethlehem Extra-Special High-Speed Tool Steel 
is an outstanding steel for use where super- 
service is demanded. It is particularly well 
adapted for machining heat-treated alloy steels, 
brass, bronze or Т. нше extrusion dies 
and dummy blocks and for all other unusually 
heavy-duty work. 

BETHLEHEM FINISHING TOOL STEEL 
Bethlehem Finishing Tool Steel is an alloy 
water-hardening tool steel which is recom- 
mended for the following: 

Chilled-roll and brass turning tools; master 
tools and taps; milling cutters; reamers; cut- 
ters for finish-reaming, boning and rifling 
guns; automatic screw-machine forming tools; 
threading tools, chasers and dies; burnishin 
dies; со асана dies and mandrels for cold- 
drawing high-speed and carbon tool steels; 
brass, bronze, copper and steel tubing and 
bars. 


BETHLEHEM XXX SPECIAL 

TOOL STEEL 

Bethlehem XXX Special Tool Steel is the very 
best grade of carbon finishing tool steel. It 
may be used for all purposes for which Beth- 
lehem Finishing Tool Steel is recommended 
and will give equally good results if the cutting 
speeds are reduced to meet conditions. 


BETHLEHEM SUPERIOR TOOL STEEL 
Bethlehem Superior Tool Steel is a carbon- 
vanadium tool steel, combining all the char- 
acteristics of a straight-carbon tool steel with 
better physical properties, greater resistance to 
fatigue, and superior cutting qualities. 


BETHLEHEM XX TOOL STEEL 
Bethlehem XX Tool Steel is a general-purpose 
tool steel of extra-fine quality. This steel is 
carried in stock in all tempers, suitable for the 
following: taps and reamers, milling cutters, 
unches, stamping and blanking dies, broaches, 
Йаш tools, boilermakers' tools, gran- 
ite and mining drills and tools, wood-working 
tools, shear lades. chisels, rivet sets, drop- 
forging dies, cold-heading bolt and rivet dies, 
threading dies, headers, trimming dies, and 
cold-drawing dies. 
BETHLEHEM XCL TOOL STEEL 
Bethlehem XCL Too! Steel is recommended for 
all purposes requiring a uniform and reliable 
yet comparatively inexpensive grade of steel. 
This steel is used for the following: collets, 
cups, cones, drop-forging dies, trimming dies, 
mining and quarrying tools, blacksmiths’ 
tools, fullers, flatters, cold cutters, track tools, 
boilermakers’ tools, hand and pneumatic 
chisels, caulking and beading tools, rivet sets, 


punches and dies, shear blades, and machine 
parts that require hardening. 


BETHLEHEM X TOOL STEEL 

Bethlehem X Tool Steel is an inexpensive 
grade of straight-carbon tool stee! which 
many users find very satisfactory for a wide 
variety of purposes. 


BETHLEHEM TOOL ROOM OIL- 
HARDENING TOOL STEEL 

Bethlehem Tool Room Oil-Hardening Tool 
Steel has been developed especially for use in 
the tool room in making master tools, dies, 
intricate pieces, and work of a similar nature. 
It is particularly adapted to this class of service 


THESE 5 PROCESSES RESULT IN 
SUPERFINE TOOL STEEL 


UALITY TOOL STEELS never ''ћарреп.'' 
The superfine quality of Bethlehem Tool Steels 
is built up, step by step, with infinite care and 
patience, throughout manufacture. Each proc- 
ess followed is representative of the most ad- 
vanced steel-making practice. The result is 
inevitable: Tool Steels so uniformly fine as to 
bring marked ee wherever they are 
І used. 


HIGH-FREQUENCY 

| INDUCTION MELTING 
P- Bethlehem Tool Steels get the 
Í right start by melting in the 
high-frequency electricinduc- 
tion furnace, which makes 
I steel to laboratory standards 
of accuracy. 


LIBERAL INGOT DISCARD mw 

Large discards, from both the top 

and bottom of the ingot, mean that 

the buyer gets only the "cream" of 

the tool steel. 

HAMMER-COGGING OF INGOTS 

It's far costlier to hammer-cog 

ingots than to roll them. But 

the tremendous impact devel- 
Sj oped under the 14,000-1Ь. ham- 


mer insures a complete working 
^ of the entire ingot and the break- 


| ingup of all undesirable ingot structure. 


PROGRAM-CONTROLLED ANNEALING 
The exact heating, soaking 

and cooling curve desired is 

obtained by a motor-driven 

cylinder on which the edge 

of a plate guides the tem- 

perature regulator. Possibilities of human 
error are eliminated. 


RIGOROUS INSPECTION 
Thoroughly representative 
cross-sections for inspection 


from thetool-steel billetstock 
before rolling, and cutting 
discs from the finished bars. These samples 
are subjected to hot-acid etch, hardenability 
tests, and microscopic examination. 


are obtained by cutting slabs | 


because of non-warping and non-shrinking 
qualities, combined with hardness and tough- 
ness. It hardens and anneals uniformly. 

This steel is recommended for use in making 
unching, blanking, trimming, sub-press, 
orming and drawing dies; taps; reamers; 
broaches; circular cutters; hobs; master tools 

of all kinds; plug, ring thread, and service 

gauges of a variety of forms. 


BETHLEHEM No. 71 ALLOY STEEL 
Bethlehem No. 71 Alloy Tool Steel is recom- 
mended for hand and pneumatic chisels; for 
punches and shear blades used for cutting 
scrap, plates, sheets; for set screws and other 
heavily-stressed machinery parts which must 
be hardened. 


BETHLEHEM TOUGH TOOL STEEL 
Bethlehem Tough Tool Steel is a chrome- 
vanadium steel possessing a high degree of 
hardness and toughness. It is water-hardening, 
and is recommended for use in making cold 
cutters, flogging chisels, rivet and button sets, 
hand and pneumatic chipping chisels, shear 
blades, punches and similar tools. 


BETHLEHEM LEHIGH DIE 

AND TOOL STEEL 

Bethlehem Lehigh Die and Tool Steel is a high- 
carbon, high-chromium steel. This steel pos- 
sesses unusual hardening qualities when hard- 
ened in oil or air and is especially well adapted 
to maximum production service. It also pos- 
sesses пое рид and non-shrinking proper- 
ties which make it particularly desirable for 
punch-and-die work where freedom from dis- 
tortion is necessary. It has exceptional ma- 
chinability for this type of steel. 


BETHLEHEM OMEGA TOOL STEEL 

This tool steel possesses an exceptional com- 
bination of strength and toughness which 
makes it an outstanding impact-resisting steel. 
Bethlehem Omega Tool Steel is used in 
pneumatic chisels, rivet sets, blacksmiths’ 
tools, rivet busters, beading tools, punches, 
pipe-cutter wheels, and in practically all other 
tools which are subjected to drastic repeated 
impacts at reasonably low temperatures. 


BETHLEHEM No. 57 HOT-WORK 
TOOL STEEL 
Bethlehem No. 57 Hot-Work Tool Steel is 
a chrome-tungsten steel, especially developed 
for hot-work tools. This steel possesses ex- 
ceptional toughness and hardness when work- 
ing hot metal, which enable it to resist re- 
markably well the battering action of the 
header in the hot-heading of bolts and rivets. 
It is recommended for the following purposes: 
hot-bolt, rivet and spike heading gripper or 
open dies and headers, hot-nut crowners, 
1ercers and punches, hydraulic riveter dies, 
bulldozer dies, compression dies, shear blades, 
and hot chipping chisels. 


BETHLEHEM No. 445 HOT-WORK 
TOOL STEEL 

Bethlehem No. 445 Hot-Work Tool Steel is a 
chrome steel, developed for the same purposes 
as Bethlehem No. 57 Hot-Work Tool Steel. 
It has been found equally satisfactory, except 
where the duty is abnormally severe or when 
the tool is subjected to unusually high tem- 
peratures. 


Bethlebem District Offices: Atlanta, Baltimore, Boston, Bridgeport, Buffalo, Chicago, Cincinnati, Cleveland, Dallas, Detroit, Houston, Indianapolis, 
Kansas City, Milwaukee, New York, Philadelphia, Pittsburgh, San Antonio, St. Louis, St. Paul, Washington, Wilkes-Barre, York. Pacific Coast Distributor: 
PacificCoastSteel Corp. ,San Francisco, LosAngeles,Seattle, Portland, Salt LakeCity, Honolulu. Export Distributor: BethlehemSteel ExportCorp.,New York. 
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GARLOCK 70O2l 


COMPRESSED ASBESTOS GASKET SHEET 


HIGH J EXTREME 
TEMPERATURES PRESSURES 


GASOLINE OIL GAS STEAM 


ASKETS cut from Ganrock 

7021 Compressed Asbestos Sheet 
give exceptional service on pipe lines 
and other equipment handling gaso- 
line, oil, gas or steam at high tem- 
peratures and extreme pressures. 
Tough, yet resilient—Ganrock 7021 
is particularly economical and effi- 
cient for severe conditions. 


THE GARLOCK 
PACKING COMPANY 


Palmyra, New York 


In Canada: 

The Garlock Packing Co. 
of Canada, Limited, 

Montreal, Que. 


RAILWAY MECHANICAL ENGINEER, 


FOR RAILROAD SERVICE 


the intermediate 
Yotoy nickel-copper 

steel, is furnished 
in the following forms: spikes, tie 
plates, sheets, strip, bars, plates, 
shapes, wire, seamless and electric 
weld pipe. 


YOUNGSTOWN 


If you can profit from FOUR to SIX times 


the corrosion-resistance of ordinary carbon 
steels, specify YOLOY. 


In addition to superior resistance to corro- 
sion and abrasion, you get increased tensile 
strength. At a lower ultimate cost than 
for ordinary carbon steels, YOLOY permits 
lighter construction with equal strength or 
greater strength and longer life with the 
same weight. In the case of rolling stock, 
dead weight can be decreased by the use 
of YOLOY; elsewhere equal weight can be 
used to assure longer life and lower main- 
tenance. 


For the complete and authoritative story of YOLOY, 
write today for YOLOY Bulletin. 


THE YOUNGSTOWN SHEET AND TUBE CO. 
Manufacturers of Carbon and Alloy Steels 


General Offices - YOUNGSTOWN, OHIO 


December, 1935 
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Steel and Tubes / 


WORLD'S LARGEST PRODUCER OF ELECTRICALLY WELDED TUBING 


CLE Mio aes Мохит 


SUBSIDIARY OF 


REPUBLIC STEEL CORPORATION 
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The Barco Power Reverse Gear is positive. It per- 
mits engine men to maintain the proper cut-off at 
all times. 


The Dual Control Poppet and Rotary Valve, an ex- 
clusive Barco feature, reduces valve friction and 
allows control mechanism to center itself after each 
movement of the quadrant lever. This increases 
the accuracy of the cut-off and maintains the point 


selected. 
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Positive, ACCURATE 
VALVE ConTROL 


at Any Speed 


The piston rod guide bearing cast integral with the 


Power Reverse Gear Cylinder greatly increases the 
life of the piston rod packing and the piston pack- 
ing cups, reducing both labor and material main- 


tenance cost. 


All Barco Power Reverse Gears are available for 
either right or left hand application—ahead or 
back of the tumbling shaft. 


BARCO MANUFACTURING COMPANY 


1811 W. WINNEMAC AVENUE 


CHICAGO, ILLINOIS 


THE HOLDEN CO., LTD. 


In Canada 


Montreal - Moncton - Toronto - Winnipeg - Vancouver 
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Anaw Еа ӨМ) BRAK 


AUTOMATIC change of braking power 
to suit the requirements of either an empty 
or loaded car is the distinctive feature of the 
new Westinghouse Empty and Load Brake 

. This equipment has all the advantages 
of economy possessed by previous types | CHESAPEAKE & OHIO 
without the necessity for manual adjustment. 


An operating mechanism whose movement 


depends upon the truck spring deflection, as Chesapeake and Ohio, light-weight, high-capacity, hopper 
car No. 105 is the first car to be equipped with this new 
AB Automatic Empty and Load Brake . . . the latest achieve- 
effect the desired change . . . automatically. ment in Air Brake development. » » » » » 


determined by the car loading, is used to 


WESTINGHOUSE AIR BRAKE COMPANY 


General Office and Works . © «© © © «© WILMERDING, PENNA. 
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“ МЕ ARE THINKING 
OF 1936 NOW” 


“Our tests on cleaning parts in the back shop tank, cleaning 
locomotives, stripping paint and laundering air pumps have 
convinced us that Oakite materials are EFFICIENT, 
ECONOMICAL and SAFE. 


“That is why we are standardizing on methods that we 
KNOW will help us keep 1936 costs low.” 


Put your repair and maintenance cleaning problems up to us. 
The same good Oakite results you get at one point you also 
get at every one of your shops and terminals. Write for 
details. 


Manufactured only by 
OAKITE PRODUCTS, INC., 46 Thames St., New York, N. Y. 


OAKITE 


Industrial Cleaning Materials ьа Methods 


Branch Offices and Representatives in all Principal Cities of the U. S. 


INDUSTRY'S ACCEPTED STANDARD OF CLEANING SINCE 1909 


INDEX TO ADVERTISERS 
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The Solution to 
DRIVING WHEEL FROBLEMS 
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LOCOMOTIVE EQUIPPED WITH 
TYPE "A" BOXPOK DRIVING WHEELS 
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DRIVING WHEEL CENTERS 


Greater Strength — Lighter in Weight — Better Distribution of 
Metal. 
Box-Section Rim Construction Prevents Out-Of-Round Wheels 
and Flat Spots — Increasing Tire Mileage. 


Provide Additional Counter-Balance and Cross Balance 
Where Needed, Allowing Higher Locomotive Speeds with 
Reduced Track Stresses. 


Large Openings in Wheel Centers Give Greater Accessibility 
for Inspection and Lubrication. 


GENERAL STEEL CASTINGS CORPORATION 


EDDYSTONE.PA. < COMMONWEALTH PRODUCTS © GRANITE CITY, ILL. 
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DIESEL-ELECTRIC 
HISTORY IN THE MAKING 


N keeping with recent advances in railroading, the Santa Fe is planning to place 
this 3600-hp Diesel-electric locomotive in passenger service between Chicago and 
Los Angeles, in order to reduce the running time. On the basis of known perform- 


ance of its gas-electric rail cars and Diesel-electric locomotives, the Santa Fe 


expects similar benefits from this new locomotive, including savings in operating 
expense and greater availability, besides an increase in traffic due to the faster 
schedules. The new "Super Chief" has General Electric equipment. 


In 1927, after 14 years of experience with electric drive, the Santa Fe officials were 
convinced that this type of motive power has a definite place in their service. By 
1932, they had 33 G-E equipped cars and switchers in operation, including a 900- 
hp distillate-electric car, the largest built to date. These motor cars have been 
maintaining regular schedules with one-, two-, and three-car trains. 


More than 75 per cent of the locomotives and rail motor cars on the Santa Fe are 
G-E equipped. General Electric, Schenectady, N. Y. 
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ALCO FORGINGS 
PROTECT THE SERVICE 


ORKING in close coordination with modern smith- 
shop equipment and laboratory facilities of every 
necessary kind, ALCO craftsmen and ALCO scientists main- 
tain ALCO quality throughout all phases of forging fabrication. 


Made from flawless, selected material of unvarying perfection 
— and accuracy-tested to fixed standards — ALCO Forgings 
fully comply with every railway requirement — safety — 
efficiency — economy. 


That is why the dependability of ALCO main rods, side rods, 
crank pins, axles and other ALCO forgings on the Hiawatha, 
is assured at speeds of 100 m.p.h. and over. 


and why ALCO Forgings play such an important part 
in protecting modern, high-speed service on many railroads. 
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